EPA/ROD/R03-86/031
1986

EPA Superfund
Record of Decision:

DELAWARE CITY PVC PLANT
EPA ID: DED980551667

Ou 01

DELAWARE CITY, DE
09/30/1986



Text :

This ROD has an associ at ed ESD.

SI TE:
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RECORD COF DECI SI ON
REMEDI AL ALTERNATI VE SELECTI ON

DELAWARE CI TY PVC SI TE, NEW CASTLE CCOUNTY, DELAWARE.

DOCUMENTS REVI EVIEED:

AM BASI NG MY DECI SI ON PRI NCI PALLY ON THE FOLLOW NG DOCUMENTS

DESCRI BI NG THE ANALYSI S OF COST EFFECTI VENESS AND FEASI BI LI TY OF
REMEDI AL ALTERNATI VES FOR THE DELAWARE CI TY PVC SI TE:

"REMEDI AL ACTI ON FEASI BI LI TY STUDY": DELAWARE CITY PVC Sl TE,
NEW CASTLE COUNTY ( MALCOLM PI RNI E, RQUX ASSCOCI ATES, JUNE 1986).

" HYDROGEOLOGY AND GROUNDWATER CONDI TI ONS': DELAWARE CI TY PVC
SI TE, NEW CASTLE COUNTY (ROUX ASSCCI ATES, FEBRUARY 4, 1983).

"1 NTERI M REPCRT, GROUNDWATER CONDI TI ONS": DELAWARE CI TY PVC
SI TE, NEW CASTLE COUNTY (ROUX ASSCCI ATES, JUNE 1982).

"A SI TE | NSPECTI ON REPCRT": DELAWARE CI TY PVC SITE, NEW CASTLE
COUNTY (ECOLOGY & ENVI RONMENT, INC., JUNE 28, 1982).

"HYDROGEOLOA C REVI EW: DELAWARE CI TY PVC SITE, NEW CASTLE
COUNTY (ECOLOGY AND ENVI RONMENT, INC., JUNE 3, 1982).

STAFF SUMVARI ES AND RECOMVENDATI ONS.

RECOMVENDATI ON BY THE DELAWARE DEPARTMENT OF NATURAL RESOURCES
AND ENVI RONMVENTAL CONTRCL.



#DE
DECLARATI ONS

OONSI STENT W TH THE COMPREHENSI VE ENVI RONVENTAL RESPONSE,

COVPENSATI ON, AND LI ABI LI TY ACT OF 1980 (CERCLA) (42 U.S.C. SS9601- 9657)
AND THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERM NED
THAT THE REMEDI AL ACTI ON DESCRI BED ABOVE, TOGETHER W TH PROPER OPERATI ON
AND MAI NTENANCE CONSTI TUTES A COST- EFFECTI VE REMEDY WH CH M Tl GATES AND
M NI M ZES DAMAGE TO PUBLI C HEALTH, WELFARE, AND THE ENVI RONVENT. THE
REMEDI AL ACTI ON DOES NOT AFFECT OR VI CLATE ANY FLOODPLAI N OR WETLAND
AREA. THE STATE OF DELAWARE HAS BEEN CONSULTED AND AGREES W TH THE
APPROVED REMEDY. | N ADDI TION, THE ACTI ON WLL REQUI RE FUTURE OPERATI ON
AND MAI NTENANCE ACTI VI TI ES TO ENSURE THE CONTI NUED EFFECTI VENESS OF THE
REMEDI ES. THESE ACTI VI TIES W LL BE CONSI DERED PART OF THE APPROVED

ACTI ON AND ELI G BLE FOR TRUST FUND MONI ES FOR A PERI CD OF SI X MONTHS
FOLLOW NG COMPLETI ON OF CONSTRUCTI ON

IN ADDI TI ON, THE OFF-SI TE DI SPOSAL OF CONTAM NATED SO L TO A SECURE
HAZARDQUS WASTE FACI LI TY IS NECESSARY TO PROTECT PUBLI C HEALTH, WELFARE
AND THE ENVI RONMENT.

| HAVE DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPRCPRI ATE WHEN
BALANCED AGAI NST THE AVAI LABI LI TY OF TRUST FUND MONI ES FOR USE AT OTHER
SI TES.

9/ 30/ 86
DATE JAMES M SEI F
REG ONAL ADM NI STRATOR.

SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON
DELAWARE CI TY PVC SUPERFUND SI TE



#SLD
SI TE DESCRI PTI ON

THE DELAWARE CI TY PVC SITE | S LOCATED APPROXI MATELY 2 M LES
NORTHWEST OF DELAWARE CI TY AT LATI TUDE 39 DEGREES 35' 16" N AND LONG TUDE
75 DEGREES 38' 50" W I N NEW CASTLE COUNTY, DELAWARE. THE SITE IS SI TUATED
ON STATE ROUTE 13 JUST WEST OF THE GETTY REFI NI NG AND MARKETI NG COMPANY
BETWEEN RED LI ON CREEK TO THE NORTH, AND DRAGON CREEK TO THE SQUTH. THE
AREA OF STUDY SITE |'S APPROXI MATELY 260 ACRES. (SEE FI GURE #1).

THE DELAWARE CI TY PVC SI TE CONSI STS OF A POLYVI NYL CHLORI DE ( PVC)
MANUFACTURI NG FACI LI TY OANED AND OPERATED BY FORMOSA PLASTI CS
CORPORATI ON (FORMOSA).  FROM 1966 UNTI L MAY, 1981, STAUFFER CHEM CAL
COVPANY ( STAUFFER) MANUFACTURED PVC RESI N AND PROCESSED VI NYL CHLORI DE
MONOVER AT THE FACILITY. [|N MAY 1981, FORMOSA ACQUI RED THE PVC
MANUFACTURI NG AND PROCESSI NG FACI LI TY AND HAS CONTI NUED OPERATI ONS TO
PRESENT. STAUFFER HAS RETAI NED OAKNERSHI P OF AN EXI STI NG CARBON
DI SULFI DE PLANT ADJACENT TO FORMOSA' S PROPERTY. IN APRIL, 1982, ONE OF
THE DOMESTI C SUPPLY WELLS ON STAUFFER S PROPERTY BECAVE CONTAM NATED
WTH 1,2, DI CHLORCETHANE (EDC), VI NYLCHLORI DE MONOMER (VCM) AND
TRI CHLORCETHYLENE (TCE). TH S OCCURRENCE PROVPTED FORMOSA AND STAUFFER
TO PERFORM A HYDROGECLOG C | NVESTI GATI ON, CONDUCTED BY ROUX ASSOCI ATES,
WAl CH | DENTI FI ED THE SOURCES OF GROUND WATER CONTAM NATI ON ( SEE FI GURE
#2). THE FOLLON NG SOURCES WERE | DENTI FI ED AT THE SI TE:

1. OFF- GRADE BATCH PI TS - UNLI NED EARTHEN LAGOONS WHI CH RECEI VE
WASTEWATER FROM THE S-1 AND S-2 PRCDUCTI ON AREAS, WHEN THE
WASTEWATER SUWPS | N THESE AREAS OVERFLOW  THESE LAGOONS ALSO
SERVE AS SURCE RESERVAO RS DURI NG PERI CDS WHEN THE WASTEWATER
EFFLUENT CANNOT BE DI SCHARGED TO THE DELAWARE RI VER  PVC SCLI DS
CONTAM NATED W TH EDC, VCM AND TCE ARE ALSO DEPCSI TED | N THESE
LAGOONS. TH' S SLUDGE- LI KE MATERI AL MUST BE PERI ODI CALLY
EXCAVATED AND DI SPOSED OF OFF-SI TE.

2. STORMMTER RESERVA R (RV POND) - AN UNLI NED EARTHEN BASI N USED
PRI MARI LY FOR STORM WATER CCOLLECTION. TH' S POND OCCASI ONALLY
RECEI VES PROCESS WASTEWATER AND PVC SCLI DS FROM THE PRODUCTI ON
AREA (E-2) WHEN THE WASTEWATER SUMP OVERFLOWS.

3. UNLINED DI TCHES - THESE DI TCHES CONDUCT STCRMMTER RUNCFF FROM
THE PLANT SI TE TO THE OFF- GRADE BATCH PI TS AND THE RV POND.
PROCESS WASTEWATER | S ALSO DI SCHARGED TO THESE DI TCHES WHEN THE
PRODUCTI ON AREA SUMPS OVERFLOW  PVC SCLI DS HAVE BEEN DEPOSI TED
AT SEVERAL LOCATIONS I N THE DI TCHES.

4. AERATED LAGOONS - CONCRETE LI NED LAGOONS WHI CH RECEI VE
WASTEWATER AND PVC SCLI DS FOR TREATMENT. THE POTENTI AL FCR
LEAKAGE FROM THE AERATED LAGOONS EXI STS THROUGH CRACKS I N THE
CONCRETE LI NER

5. CLOSED BURIED SLUDGE PITS (BURIAL PITS) - UNLINED PITS WH CH
WERE USED TO DI SPCSE OF PVC SCLI DS AND SLUDGE FROM THE AERATI ON
LAGOON. IN 1979, STAUFFER CLOSED QUT THE PI TS WTH A SYNTHETI C
CAP MADE FROM PVC AND DESI GNED TO PREVENT PERCCLATI ON.  THE CAP
WAS THEN COVERED W TH SO L AND REVEGETATED.

6. FORMER PVC RESIN STORAGE AREA - A FORMER PVC RESI N STORAGE AREA
WAS EXCAVATED AND REGRADED I N 1974 BY STAUFFER  RECENT SAMPLI NG
HAS | NDI CATED THE PRESENCE COF RESI N RESI DUE W TH EDC, VCM AND
TCE CONCENTRATI ONS AT LEVELS OF CONCERN

THE CLOSED BURI ED SLUDCGE PI TS AND THE FORVER PVC RESI N STCRAGE AREA
ARE LOCATED ON THE CARBON DI SULFI DE PLANT PROPERTY OMNED BY STAUFFER



CHEM CAL COVPANY AND ARE NO LONGER I N USE. THE REMAI NI NG SOURCES ARE
PART OF THE ACTI VE MANUFACTURI NG PROCESS AT THE FORMOSA PLASTI CS PLANT.

THE HYDROGEOLOGQ C | NVESTI GATI ON | DENTI FI ED A PLUME OF CONTAM NATI ON
CONSI STI NG OF EDC, VCM AND TCE I N THE LOAER PORTI ON CF COLUMBI A AQUI FER
H GH CONCENTRATI ONS OF EDC, VCM AND TCE ARE PRESENT | N THE GROUND WATER
IN AN AREA ADJACENT TO, AND WEST CF THE PVC PLANT. THE ROUX REPCORT
RECOMVENDED EVALUATI NG REMEDI AL ACTI ONS TO ELI M NATE THE MAJOR SOURCES
OF EDC, VCM AND TCE ON THE PROPERTY AND ELI M NATI NG THE GROUND WATER
PCLLUTI ON.

SI TE GEALOGY

THE SI TE | S LOCATED W THI N THE ATLANTI C COASTAL PLAN GEQLOG C
PROVI NCE AND | S UNDERLAI N BY SOUTHEASTERLY DI PPI NG UNCONSCLI DATED
SEDI MENTARY STRATA OF CRETACEQUS AGE.

THE CRETACEQUS DEPOCSI TS MANTLE THE | RREGULAR SURFACE OF THE
CRYSTALLI NE BEDROCK AND HAVE BEEN LOCALLY Di VI DED | NTO THREE FORMATI ONS.
THE OLDEST OR DEEPEST DEPCSI TS ARE CALLED THE POTOVAC FORVATION.  THE
POTOVAC CONSI STS OF SILT AND CLAY BEDS W TH SANDY LAYERS OR LENSES THAT
SERVE LOCALLY AS AQUI FERS. THE SAND LENSES ENCOUNTERED BETWEEN CLAY
LAYERS ARE GENERALLY THI NNER THAN THE CLAYS. THE SAND LAYERS Di VI DE THE
POTOVAC FCORVATI ON | NTO THREE ZONES, THE UPPER, M DDLE, AND LOMER. THE
POTOVAC FORVATION IS AN | MPORTANT MUNI CI PAL AND | NDUSTRI AL WATER SUPPLY
SOURCE I N THE AREA. (SEE FI GURE #3).

STRATI GRAPHI CALLY OVERLYI NG THE POTOVAC FORVATI ON W THI N A PORTI ON
OF THE AREA OF I NVESTI GATION, IS A LAYER OF WH TE, " SUGARY",
FI NE- GRAI NED SAND KNOAN AS THE MAGOTHY FCRVATI ON.

ABOVE THE POTQVAC AND MAGOTHY FORVATIONS | N THE STUDY AREA, IS THE
MERCHANTVI LLE FORVATI ON WHI CH BELONGS TO THE MATAWAN GROUP OF UPPER
CRETACEQUS AGE.

THE MERCHANTVI LLE FORVATI ON CONSI STS OF GREEN SH- GREY CLAYEY SILT
WTH CLAY, WHICH IS LOCALLY ABUNDANT AS THE I N FILLI NG OF BURRONS OF
BENTH C CRGANI SM5.  THE MERCHANTVI LLE FORVATI ON HAS A LOW PERVEABI LI TY
AND THUS SERVES AS AN AQUI TARD WH CH HYDRAULI CALLY SEPARATES THE SAND OF
THE MAGOTHY AND POTOVAC FORVATI ONS FROM THE OVERLYI NG COLUMBI A AQUI FER
VWHERE THE MERCHANTVI LLE IS ABSENT, CLAYS OF THE UPPER POTOVAC ARE
PRESENT DI RECTLY BELOW THE COLUMBI A AND SERVE THE SAME PURPOSE. ALL
EVI DENCE FROM TH' S | NVESTI GATI ON | NDI CATES THAT THE COLUMBIA | S
CONTI NUOUSLY UNDERLAIN BY AN AQUI TARD.

OVERLYI NG THE | RREGULAR TOPOGRAPHY OF THE MERCHANTVI LLE IS THE
COLUMBI A FORVATI ON WHI CH | S PLEI STOCENE I N ACE. THE COLUMBI A FORMATI ON
I N NORTHERN DELAWARE CONSI STS OF QUART & SAND W TH M NOR | NTERBEDS AND
LENSES OF GRAVEL, SILT AND CLAY. THE COLUMBI A AQUI FER IS A WATER SUPPLY
SOURCE FOR MANY RESI DENTS OF TH S AREA.

HYDROGEQLOGY OF COLUMBI A AQUI FER

THE DRI LLI NG AND SAMPLI NG PROGRAM PERFORVED DURI NG THE R HAS
CONCENTRATED ON THE CCOLUMBI A FORVATI ON, BECAUSE THI S | S THE AQUI FER THAT
WAS FOUND TO CONTAIN EDC, VCM AND TCE. THE RESI STI VITY SURVEY THAT WAS
ALSO PERFORMED DURI NG THE | NVESTI GATI ON HAS HELPED TO CONFI RM THE
CONTI NUI TY OF THE MERCHANTVI LLE AND/ OR POTOVAC CLAY UNDER THE ENTI RE
STUDY AREA. | T HAS ALSO DEMONSTRATED THAT THE POTOVAC CLAY LAYER IS
CONTI NUOUS UNDER THE MAGOTHY SAND LAYER WHI CH IS PRESENT | N THE WESTERN
PORTION CF THE SITE. DUE TO THE PRESENCE OF THE POTOVAC CLAY PRESENT I N
THE AREA | T CAN BE CONCLUDED THAT THE POTOVAC FORVATI ON IS NOT



THREATENED BY CONTAM NATI ON AT THE PRESENT TI ME.

WATER TABLE MAPS PREPARED DURI NG THE RI REPORT SHOW | NDI CATI ONS CF
A "MOUND' | N THE WATER TABLE UNDER THE WESTERN PORTI ON OF THE PVC PLANT
PROPERTY. THE H GHEST WATER LEVEL IN TH' S MOUND WAS RECORDED AT
OBSERVATI ON WELL OW 11, EAST OF THE | DENTI FIED SOURCES. TH S MOUND IS
PROBABLY CAUSED BY WATER LCSSES AT THE PLANT (FI RE WATER PONDS, COCLI NG
WATER TOWERS) UPGRADI ENT OF THE | DENTI FI ED SOURCE AREA. GROUND WATER
FLOAS FROM THE AREA OF THI S MOUND UNDER THE SOURCES TO THE NORTHWEST,
VEST AND SOQUTHWEST TOMRD U.S. RQUTE 13. GROUND WATER TO THE WEST COF
RQUTE 13 FLOANS EAST TO CONVERCE W TH THE FLOW FROM THE PLANT.  THUS,
GROUND WATER FLON' NG TO THE NORTHWEST, TOMRD ON5, TURNS I N A NORTHERLY
DI RECTI ON (ROUGHLY PARALLEL TO ROUTE 13) AND FLOAS TOMRD RED LI ON
CREEK. GROUND WATER FLOW NG FROM THE PVC PLANT TOMRD ON 16 TURNS IN A
SQUTHERLY DI RECTI ON AND FLOAS TO DRAGON RUN. (SEE FIG 4).

WTH N THE COLUMBI A AQUI FER ON THE STAUFFER PROPERTY, THERE IS A
DOMMWARD COVPONENT OF GROUNDWATER FLOW TYPI CAL OF A RECHARGE AREA. THE
UNDERLYI NG MERCHANTVI LLE FORMATI ON WLL RESTRI CT FURTHER MOVEMENT OF
GROUND WATER | NTO THE DEEPER AQU FER. THI 'S EXPLAI NS WHY EDC, VCM AND
TCE CAN BE FOUND I N ONLY THE LONER PORTI ONS OF THE COLUMBI A AQUI FER

#SH
SI TE H STCRY

IN 1966 STAUFFER CHEM CAL COVMPANY OF WESTPCORT, CONNECTI CUT, FOUNDED
THE DELAWARE CI TY PVC PLANT, WHI CH | S USED FOR THE MANUFACTURI NG OF
PCLYVI NYL CHLORI DE RESIN (PVC), POLYVI NYL ACETATE AND OTHER POLYMERS.
FROM 1971 TO 1974 OFF- GRADE PVC RESIN, SLUDGE FROM THE WASTEWATER
TREATMENT SYSTEM AND RESI DUE FROM THE STRI PPI NG PROCESS WERE DI SPOSED OF
IN TW ON-SITE PITS. THESE "BURI ED SLUDGE PI TS" WERE CLOSED AND COVERED
IN 1979. OFF-GRADE PVC RESIN WAS DISPCSED OF INA THRD PIT. TH'S
MATERI AL WAS REMOVED AND THE PI TS BACKFI LLED I N 1974. THESE THREE PI TS
CONSTI TUTE THE AREAS ONSI TE WHERE DI SPCSAL OF WASTE OCCURRED.

IN MAY 1981, STAUFFER CHEM CAL COWPANY SOLD THE PVC PLANT TO
FORMOSA PLASTI CS CORPORATI ON, WHO CURRENTLY COPERATES THE FACILITY. THE
SALE DI D NOT | NCLUDE THE PROPERTY ON WHI CH THE TWO BURI ED SLUDCGE PI TS
ARE LOCATED AND ON WHI CH THE THI RD DI SPCSAL PI' T, NOW BACKFI LLED, WAS
ALSO LOCATED. THI'S PROPERTY WAS RETAI NED AS PART OF THE STAUFFER
CHEM CAL COVPANY CARBON DI SULFI DE PLANT, VWH CH I S LOCATED ADJACENT TO
THE PVC PLANT PROPERTY.

ON MARCH 9 AND 10, 1982, EPA CONDUCTED AN | NSPECTI ON AND SAMPLI NG
OF THE DELAWARE CI TY PVC PLANT. A TOTAL OF 20 SAMPLES WERE OBTAI NED,
I NCLUDI NG 8 SURFACE WATER, 9 MONI TORI NG WELL, 2 | NDUSTRI AL WELL, 2
RESI DENTI AL VELL, 3 SO L, AND 1 WASTE SAMPLE. SAMPLE RESULTS FROM THI S
I NSPECTI ON HAVE | NDI CATED THAT SERI QUS CONTAM NATI ON OF THE SHALLOW
GROUNDWATER | N THE COLUMBI A FORVATI ON EXI STS UNDER THE SITE. IN
PARTI CULAR, H GH LEVELS OF VCM TCE, AND EDC VERE FOUND | N GROUND WATER
SAMPLES FROM MONI TORI NG WELLS LOCATED IN THE VI NI TY OF THE LAGOONS AND
BURI ED SLUDGE PI TS.

SUBSEQUENT TO THI S | NSPECTI ON, STAUFFER CHEM CAL COVPANY AND EPA
CONDUCTED SAMPLI NG OF THE RESI DENTI AL VEELLS LOCATED NORTHWEST OF THE
SOURCES I N THE SHALLOW (COLUMBI A) AQUI FER.  THE RESULTS SHOWED
SI GNI FI CANT CONTAM NATI ON OF THE WELLS WTH EDC AND VCM  THE | MPACTED
DOVESTI C VEELLS (3 WELLS) WERE | MVEDI ATELY REPLACED W TH AN ALTERNATI VE
WATER SUPPLY ( TANK TRUCK AND BOTTLED WATER) .

THE RESI DENTI AL WELL CONTAM NATI ON PROVWPTED STAUFFER TO CONDUCT A
HYDROGECLOG C | NVESTI GATI ON. THI S DETAI LED HYDROGEOLOGQ C | NVESTI GATI ON



I NCLUDED: THE | NSTALLATI ON OF 32 MONI TORI NG VEELLS, A SENSITIVITY
SURVEY, AND WELL SAMPLI NG THE RESULTS ARE DESCRI BED | N THE ROUX
ASSCCI ATES, | NC. REPORT DATED FEBRUARY 4, 1983. THE FI NDI NGS AND
CONCLUSI ONS FROM THE ROUX REPORT ARE QUTLI NED BELOW

10.

11.

"THE SHALLOW GEQOLOGY I N THE AREA OF | NVESTI GATI ON, FROM THE LAND
SURFACE DOAWWARD, | NCLUDES: LAYERS OF SAND ( COLUMBI A

FORMATI ON); A CLAYEY SILT AQU TARD ( MERCHANTVI LLE FORVATION); A
SAND LAYER ( MAGOTHY FORMATI QN); AND A THI CK CLAY LAYER COF THE
POTOVAC FCRVATI ON.

THE MERCHANTVI LLE FORVATI ON AND UPPER CLAY LAYER OF THE POTOVAC
FORMATI ON ARE APPARENTLY CONTI NUOUS BENEATH THE SI TE AND
HYDRAUL| CALLY SEPARATE THE COLUVBI A AQUI FER FROM DEEPER POTOMVAC
AQUI FERS.

H GH CONCENTRATI ONS OF EDC AND VCM ARE PRESENT | N GROUND WATER
IN THE COLUMBI A AQUI FER I N THE AREA ADJACENT TO, AND WEST CF,
THE PVC PLANT.

THE EXTENT OF EDC AND VCM I N THE COLUMBI A AQUI FER HAS BEEN
DETERM NED TO BE LI M TED TO AN AREA OF THE STAUFFER AND FORMOSA
PROPERTI ES WEST OF THE PVC PLANT AND PCSSIBLY A SMALL PORTI ON OF
GETTY PROPERTY WEST OF RQUTE 13. ALSO, EDC AND VCM IS LI M TED
TO THE LONER PORTI ON CF TH S AQUI FER

GROUND WATER FLOW I N THE COLUVBI A AQUI FER FROM THE WESTERN
PORTI ON OF THE PVC PLANT PROPERTY IS APPARENTLY I N ALL

DI RECTI ONS. OBSERVATI ON VELLS IN THE COLUMBI A AQUI FER TO THE
NORTH, SCQUTH, AND EAST OF THE PLANT DO NOT CONTAI N DETECTABLE
CONCENTRATI ONS OF EDC CR VCM  OBSERVATI ON VELLS TO THE WEST OF
THE PLANT DO CONTAI N THESE COVPQUNDS. THEREFORE, BASED ON THE
DI STRI BUTI ON OF EDC AND VCM I N THE COLUMBI A, THE FLOW OF GROUND
WATER CONTAI NI NG THESE COMPQUNDS | S TO THE WEST.

BASED ON THE OBSERVED GROUND WATER FLOW DI RECTI ONS AND THE
CONCENTRATI ONS OF EDC AND VCM | N GROUND WATER SAMPLES FROM
OBSERVATI ON VIEELLS, | T APPEARS THAT THE SOURCE(S) OF EDC AND VCM
ARE THE SURFACE | MPOUNDMENTS | N THE WESTERN PORTI ON OF THE PVC
PLANT PRCPERTY. BASED ON THE CONSTRUCTI ON OF THESE

| MPOQUNDMVENTS, | T 1S LOJ CAL TO ASSUME THAT THE OFF- GRADE BATCH
PITS, WH CH ARE UNLI NED, ARE THE PRI NCl PAL SOURCE.

FLOW OF GROUND WATER I N THE COLUMBI A AQUI FER TO THE WEST CF THE
PVC PLANT | S APPARENTLY CONTRCLLED BY THE SLOPE OF THE UPPER
SURFACE OF THE MERCHANTVI LLE, THE PRESENCE OF MORE PERVEABLE
SEDI MENT | N THE DEEPER PORTI ON OF THE COLUMBI A, AND A GROUND
WATER MOUND | N THE WESTERN PORTI ON CF THE PVC PLANT PROPERTY.

THE RATE OF GROUND WATER FLOWIN THE COLUMBI A AQUIFER I S
ESTI MATED TO RANGE BETWEEN 0.3 AND 1 FOOT PER DAY ( APPROXI MATELY
100 TO 300 FEET PER YEAR).

THE TOTAL VOLUME OF GROUND WATER FLOW NG PAST THE BOUNDARY CF
STAUFFER S PROPERTY TO THE WEST ( BENEATH ROUTE 13) |S ESTI MATED
TO BE 100, 000 GALLONS PER DAY (70 GALLONS PER M NUTE). ONLY THE
DEEPER PORTI ON OF TH' S FLOW CONTAI NS EDC AND VCM

THE COLUMBI A AQUI FER IS USED LOCALLY FOR | NDI VI DUAL DOMESTI C
SUPPLY. THE DEEP POTQOVAC AQUI FER IS USED LOCALLY BY GETTY FOR
| NDUSTRI AL WATER SUPPLY.

NO WATER SUPPLY WELL W THI N THE AREA CF | NVESTI GATI ON, DOMESTI C



OR | NDUSTRI AL, (EXCEPT FOR ONE ON S| TE STAUFFER RESI DENCE)
CONTAI NS DETECTABLE CONCENTRATI ONS OF EDC OR VCM  THE ONE
EXCEPTI ON (I N ADDI TI ON TO THE STAUFFER DOMESTI C WELL) IS A
SINGLE FINDING IN 1982 OF 6.1 PPB EDC IN A SUPPLY WELL FOR AN
STAPLEFORD CHEVRCOLET DEALER ON ROUTE 13, SQUTH COF WRANGLE HI LL
ROAD. HOWEVER, TH S VALUE WAS QUESTI ONED | N THE ROUX REPORT
SI NCE THE CONCENTRATI ON WAS NEAR THE DETECTION LIM T.

12. DI SCHARCGE FROM THE COLUMBI A AQUI FER APPEARS TO BE TO LOCAL
STREAVS, PRI MARILY DRAGON RUN.

13. NONE OF THE STREAM SAVPLES CCLLECTED I N THE STUDY AREA CONTAI NED
DETECTABLE CONCENTRATI ONS OF EDC CR VCM ".

I'N MAY 1984, EPA AND THE DEPARTMENT OF NATURAL RESOURCES AND
ENVI RONVENTAL CONTRCOL (DNREC) ENTERED | NTO A CONSENT ORDER W TH STAUFFER
AND FORMOSA TO PERFORM A FEASI BI LI TY STUDY (FS) FOR THE SI TE AND TO
| MPLEMENT AN APPROVED REMEDI AL ACTION. THE FI NAL FS WAS SUBM TTED TO
EPA IN JUNE 1986 AND WAS RELEASED FCR PUBLI C COMMENT ON JULY 25, 1986.

#CSS
CURRENT SI TE STATUS

AFTER THE SUBM TTAL OF THE ROUX ASSCClI ATES REPCRT, STAUFFER AND
FORMOSA CONTI NUED GROUND WATER MONI TORI NG | N ORDER TO TRACK THE
M GRATI ON COF THE GROUND WATER PLUME. DURI NG ONE OF THESE SAMPLI NG
EFFORTS I N 1983, EDC AND VCM WERE DETECTED | N THE FORAKER GETTY SERVI CE
STATI ON AND STAPLEFCORD CHEVROLET DEALER WELLS SQUTH OF THE PREVI QUSLY
MAPPED PLUME AREA. STAUFFER PROVI DED AN ALTERNATE WATER SUPPLY ( TANK
TRUCK AND BOTTLED WATER) TO THE OMNERS OF THESE TWD WELLS. TH'S
SAMPLI NG CONFI RVED THE CONTAM NATI ON OF THE AUTO DEALER S VELL
QUESTI ONED BY ROUX I'N 1983.

I N AUGUST 1985, STAUFFER PROVI DED CI TY WATER FROM THEI R PLANT TO THE
THREE RESI DENCES ON THEI R PROPERTY. I N 1986, THE TELEPHONE COVPANY
RELAY STATI ON WELL LOCATED SOQUTH OF THE FORAKER GETTY AND STAPLEFCRD
CHEVROLET WELLS, ALSO BECAME CONTAM NATED W TH EDC, VCM AND TCE. THE
OMER OF THE WELL WAS ALSO PROVI DED W TH A TEMPCRARY WATER SUPPLY BY
STAUFFER AND FORMOGA.

A PERVANENT SOLUTI ON FOR THE FORAKER GETTY, STAPLEFORD CHEVRCLET
AND TELEPHONE COMPANY RELAY STATI ON WELLS WLL BE SPECI FI CALLY ADDRESSED
DURI NG THE RECOMVENDED REMEDI AL ACTI ON.

ADDI TI ONAL REMEDI AL | NVESTI GATI ON ACTI VI TI ES

I N ACCORDANCE W TH THE CONSENT AGREEMENT, STAUFFER AND FORMOSA
PERFORMED AN ADDI TI ONAL REMEDI AL | NVESTI GATION (RI') AT THE SITE. TH'S
ADDI TI ONAL R WORK | NCLUDED THE | NSTALLATI ON OF MONI TORI NG VELLS, PUWP
TESTING AND SO L TESTING WTH REGARD TO MONI TORING FOUR (4)

ADDI TI ONAL MONI TORI NG WELLS WERE | NSTALLED TO | DENTI FY THE EXTENT OF THE
PLUME M GRATION.  TWD MONI TORI NG WELLS OW 30 AND OW 31 WERE | NSTALLED TO
DEFI NE THE SOQUTHERN LIM T OF THE PLUME AND TWO MONI TORI NG WELLS OW 32

AND OWN 33 VEERE | NSTALLED TO DETERM NE THE NORTHERN LIM T OF THE PLUVE
THESE MONI TORI NG WELLS, | NCLUDI NG OTHER SELECTED WELLS, WERE SAMPLED

DURI NG THE AUGUST AND DECEMBER 1984 SAMPLI NG EFFORTS (SEE TABLES 1 AND 2).

THE RESULTS OF THE AUGUST AND DECEMBER 1984 SAMPLI NG WERE COVPARED
WTH THE LIM TS OF THE PLUME | DENTI FI ED I N THE ROUX ASSCCI ATES REPORT
DATED FEBRUARY 4, 1983. A COWPARI SON OF THE PREVI QUS SAMPLI NG RESULTS
AND THE LATER RESULTS



| NDI CATED:

1. THE GROUND- WATER SAMPLE COLLECTED IN AUGUST 1984 FROM OW 30
SHONS LEVELS OF 1, 100 PPB EDC AND 50 PPB VCM (TABLE 1). TH'S
FI NDI NG | S CONSI STENT W TH THE GROUND- WATER FLOW DI RECTI ONS
MAPPED FCR THE AREA AND MORE SI GNI FI CANTLY, TH S WELL SHOWED NO
EDC OR VCM THE FI RST TIME | T WAS SAMPLED.

2. | T APPEARS THAT THE PLUVE HAS STABI LI ZED I N THE NORTHERLY
DI RECTION. DESPI TE FI NDI NGS OF EDC AND VCM | N OW 5 FROM THE
I NCEPTI ON OF THE PRQJECT, OW 33, AND OW 32 HAVE NEVER SHOWN EDC
ORVCM TH'S SITUATION | S THE RESULT OF TH 'S AREA OF THE
COLUMBI A AQUI FER BEI NG SI GNI FI CANTLY LESS PERMEABLE WTH A LOVER
GRADI ENT THAN THOSE TO THE SQUTH.

3. NEI THER EDC OR VOM WERE DETECTED | N THE WELLS WEST OF ROUTE 13
(OM33, ON29, OW28).

A PUMP TEST PROGRAM WAS CONDUCTED TO DETERM NE THE AQUI FER
HYDRAULI C PARAMETERS NECESSARY FCR THE DESI GN OF A POTENTI AL GROUNDWATER
I NTERCEPT SYSTEM | T WAS DETERM NED THAT RECOVERY WELLS COULD BE PUWPED
BETWEEN 10 AND 15 GALLONS PER M NUTE (GPM) OVER AN EXTENDED PERI OD OF TI ME.

A TOTAL OF TEN TEST PITS IN THE FCRVER PVC RESI N STORACE AREA
(TP 9-18) WERE EXCAVATED ON OCTOBER 23, 1984 UNDER THE SUPERVI SION OF A
GEOLOGE ST FROM ROQUX ASSCCI ATES.  THE PURPOSE OF EXCAVATI NG THESE PI TS
WAS TO | NVESTI GATE THI S POTENTI AL SOURCE AREA AND TO DETERM NE I TS
SI GNI FI CANCE W TH REGARD TO LOCAL GROUNDWATER CONTAM NATI ON.  SAMPLES
WERE COLLECTED, LOGGED, AND DELI VERED TO STAUFFER S EASTERN RESEARCH
CENTER FOR VCM EDC, AND TCE ANALYSIS. A M N MUM CF TWD SAMPLES WERE
COLLECTED FROM EACH TEST PI T, WTH AT LEAST ONE SAMPLE NORVALLY BEI NG
COLLECTED FROM NATURAL SEDI MENTS UNDERLYI NG ANY FILL CR RESIN.  THE
LOCATI ONS OF THE TEST PITS ARE SHOM ON FI GURE 5 AND ANALYSI S RESULTS
ARE G VEN IN TABLES 3 & 4. FOUR ADDI TIONAL TEST PI TS ( TP19-22) WERE
EXCAVATED ON NOVEMBER 29, 1984. THE PURPCSE OF THESE PI TS WAS TO
FURTHER DEFI NE THE EXTENT OF THE PVC RESIN.  ANALYTI CAL RESULTS FCR
THESE RESIN SO L SAMPLES ARE G VEN I N TABLE 2. OVERALL THE
CONCENTRATI ONS OF EDC I N THE SO L RANGED FROM NON- DETECTABLE (ND) TO 120
PARTS PER M LLION (PPM AND THE CONCENTRATI ONS OF TCE RANGED FROM ND- 210
PPM NOTE: THE DETECTIONLIMT IN SAOL IS 4 PPM

ENDANGERVENT ASSESSMENT

THE FEASI Bl LI TY STUDY PERFORVED BY MALCOLM PI RNI E PROVI DED AN
ANALYSI S OF THE POTENTI AL ENVI RONVENTAL AND HEALTH RELATED | MPACTS
REPRESENTED BY THE CONTAM NANTS VCM EDC, AND TCE. THE ANALYSI S USED
AVAI LABLE PHYSI OCHEM CAL, TOXI COLOG CAL AND FATE ASSESSMENT DATA,
RELATI VE TO THE ABOVE CONTAM NANTS, | N ORDER TO SCREEN AND EVALUATE
POTENTI AL PATHWAYS OF EXPOSURE, RECEPTCORS AND ASSCCI ATED HEALTH AND
ENVI RONMENTAL RI SKS.

FOR ANY OF THE ABOVE MENTI ONED COVPOUNDS TO REPRESENT A POTENTI AL
THREAT TO ENVI RONMENTAL OR HUVAN RECEPTORS, AN EXPOSURE PATHWAY FROM
THESE SOURCE AREAS TO THE RECEPTORS MUST EXI ST. THE SI GNI FI CANCE OF
AR, SURFACE WATER, SO L AND GROUND WATER AS POTENTI AL EXPOSURE PATHWAYS
WAS CONS|I DERED AND EVALUATED:

AR - THE SMALL AMOUNT OF VOLATI LI ZATI ON OF EDC, VCM AND TCE FROM
THE UNLI NED DI TCHES, BATCH PITS, RV POND AND AERATI ON LAGOONS IS THE
PRI MARY RELEASE MECHANI SM TO AIR FROM THE | DENTI FI ED SOURCES. IT IS
ESTI MATED THAT TOTAL VCM EM SSI ONS FROM THE UNLI NED DI TCHES, BATCH PI TS,
RV POND AND AERATI ON LAGOONS AMOUNT TO 0. 33 LB/ DAY. RELATIVE TO



RELEASES CONTROLLED UNDER THE CLEAN Al R ACT FROM THE ACTI VE CPERATI ON,
THE RELEASE OF VCM EDC, AND TCE REPRESENTS AN | NSI GNI FI CANT EXPCSURE
PATHWAY.

SO L - TW TYPES OF EXPCSURE PATHWAYS, DI RECT AND | NDI RECT DERMAL
CONTACT, ARE CONSI DERED I N THE EVALUATION OF ON-SITE SO LS. THE MOST
SI GNI FI CANT PATHWAY | S DI RECT DERVAL CONTACT W TH PVC SLUDGES CONTAI NI NG
VCM EDC OR TCE, DURI NG THEI R REMOVAL OR BY UNAUTHORI ZED PERSONS
ENTERING THE SI TE. DI RECT DERVAL CONTACT | S H GHLY UNLI KELY. DURI NG
PERI CDS OF EXCAVATI ON AND REMOVAL, SPECI FI C WORKER PROTECTI VE CONTRCLS
WLL BE EMPLOYED AND, | N ADDI TI ON, PLANT SECURI TY MEASURES ARE MCORE THAN
SUFFI C ENT TO ENSURE THAT UNAUTHORI ZED SI TE ACCESS WLL NOT OCCUR

THE SECOND PATHWAY |'S | NDI RECT CONTACT AND | NVOLVES THE
CONTAM NATI ON OF GROUND WATER THROUGH LEACHI NG CF THE VCM EDC AND TCE
FROM OVERLYI NG PVC SLUDGES. THE REMEDI AL | NVESTI GATI ON STUDY CONCLUDED
THAT GROUND WATER CONTAM NATI ON BY | NDI RECT CONTACT WTH ON-SI TE PVC
SLUDGES CONSTI TUTES THE GREATEST ENVI RONMENTAL AND HUMAN HEALTH THREAT.
THE PROPOSED REMEDI AL ALTERNATI VE MEASURES W LL ELI M NATE CONTAM NATED
PVC SLUDGES AS AN | NDI RECT EXPOSURE PATHWAY TO ENVI RONVENTAL AND HUVAN
RECEPTCRS.

SURFACE WATER - GROUND WATER CONTAI NI NG VCM EDC AND TCE | S
M GRATI NG NORTHERLY TOWARD RED LI ON CREEK AND SOUTHERLY TOWARD DRAGON
RUN. SERVING AS A DI SCHARGE PO NT FCR THE CONTAM NATED GROUND WATER
PLUME, THESE SURFACE WATERS REPRESENT A POTENTI AL EXPCSURE PATHWAY FOR
AQUATI C Bl OTA AND HUVANS. AVAI LABLE DATA FROM THE LI TERATURE, HOWEVER,
I NDI CATES THAT THE RAPI D VOLATI LI ZATI ON RATES FOR VCM EDC AND TCE UNDER
THE TURBULENT STREAM CONDI TI ONS FQUND | N TYPI CAL SURFACE WATERS W LL
SI GNI FI CANTLY REDUCE THESE CONTAM NANT LEVELS. RED LI ON CREEK AND
DRAGON RUN MAY NOT BE TURBULENT TO THE PO NT OF PRODUCI NG VOLATI LI ZATI ON
RATES COWPARABLE TO THE LI TERATURE. NEVERTHELESS, THE POTENTI AL | MPACTS
OF THE CONTAM NANTS REACHI NG THE SURFACE WATER MUST BE ADDRESSED.

GROUND WATER - A DETAI LED HYDROGEOLOGQ C | NVESTI GATI ON HAS CONFI RVED
THE PRESENCE OF THE CONTAM NANTS VCM EDC AND TCE I N THE COLUMBI A
AQU FER.  TH S AQUI FER SERVES AS A DRI NKI NG WATER SUPPLY FCOR RESI DENTS
I'N THE SURRCUNDI NG AREA AND, THEREFORE, REPRESENTS A Sl GNI FI CANT
POTENTI AL THREAT FOR DI RECT HUVAN EXPOSURE VI A | NGESTI ON, | NHALATI ON AND
DERVAL CONTACT. CONSUVPTI ON OF CONTAM NATED GROUND WATER BY LOCAL
RESI DENTS REPRESENTS THE MOST SI GNI FI CANT S| TE- RELATED EXPOSURE PATHVWAY
AND HEALTH R SK THREAT.

POTENTI AL HUVMAN AND ENVI RONMVENTAL RECEPTCRS AT TH S SI TE ARE
DESCRI BED BELOW

HUVAN RECEPTCRS - AS DI SCUSSED EARLI ER, THE MOST SI GNI FI CANT
POTENTI AL EXPOSURE PATHWAY IS VIA THE GROUND WATER. A CONCERN EXI STS
THAT RESI DENTS COULD POTENTI ALLY BE EXPOSED TO THE CONTAM NANTS VI A
I NGESTI ON COF THE GROUND WATER OR VI A | NHALATI ON OF VAPCRS CR DERVAL
CONTACT DURI NG COCKI NG BATH NG AND OTHER DOMESTI C USES. SAMPLES
COLLECTED FROM MONI TORI NG WELLS AS PART OF THE REMEDI AL | NVESTI GATI ON
STUDY | NDI CATE THE PRESENCE OF VCM EDC, AND TCE. THE USE OF THE THREE
VELLS ON STAUFFER PROPERTY SERVI NG RESI DENCES HAS BEEN DI SCONTI NUED DUE
TO CONTAM NATION I N ONE WELL BY VCM AND EDC.

HYDROGECQLOG C | NVESTI GATI ONS | NDI CATE THAT THE GROUND WATER PLUME
I'S MOVI NG AWVAY FROM THE SI TE I N A NOCRTHERLY DI RECTI ON, TOMRDS RED LI ON
CREEK, AND IN A SQUTHERLY DI RECTI ON TOMRDS DRAGON RUN. AN ESTI MATED
25-30 RESI DENCES THAT UTI LI ZE GROUND WATER ARE LOCATED DOMNGRADI ENT OF
THE NORTHERLY AND SOUTHERLY PATHS OF THE PLUME. THESE RESI DENCES ARE
LOCATED ALONG ROUTE 13 NORTH OF I TS | NTERSECTI ON W TH RQUTE 7, IN THE
VICINITY OF THE | NTERSECTI ON CF RQUTE 13 AND WRANGLE HI LL RCAD, AND



FURTHER TO THE SOUTH ALONG ROUTE 13. ONLY ONE OF THESE RESI DENTI AL
VELLS MAY BE TAPPI NG DEEPER, PROTECTED AQUI FERS.

A HYDRAULI C CONNECTI ON, BETWEEN THE GROUND WATER AND RED LI ON CREEK
AND DRAGON RUN, REPRESENTS A POTENTI AL EXPOSURE PATHWAY VI A SURFACE
WATER, SI NCE THESE CREEKS ARE USED FOR RECREATI ONAL OR DRI NKI NG WATER
PURPOSES.

COFF- SI TE EXPOSURE OF HUMANS TO VCM EDC, AND TCE IA AAIROR SAL IS
NOT LI KELY SI NCE THE RELEASE OF CONTAM NANTS FROM SOURCE AREAS TO AIR IS
I NSI GNI FI CANT AND SO L DERVAL CONTACT |'S VI RTUALLY NON- EXI STENT.

ENVI RONVENTAL RECEPTORS - FUTURE POTENTI AL ENVI RONVENTAL RECEPTCORS
OF THE CONTAM NANTS VCM EDC AND TCE | NCLUDE THE AQUATI C AND TERRESTRI AL
Bl OTA OF THE SURROUNDI NG AREA, HOMNEVER, THERE |S VERY LI TTLE | NFCRVATI ON
ON THE ACTUAL BI OTI C COMWUNI TI ES PRESENT. THE AREA IS LARGELY RURAL
W TH SOVE COMVERCI AL/ | NDUSTRI AL DEVELOPMENT.  THE PRI MARY PATHWAY FOR
EXPOSURE CF Bl OTA | S THROUGH SURFACE WATERS POTENTI ALLY CONTAM NATED BY
GROUNDWATER. THE PERSI STENCE OF THESE CONTAM NANTS | N SURFACE WATERS
WOULD BE LI M TED, AS DI SCUSSED PREVI QUSLY. | N ADDI TI ON, DATA ON VCM
EDC AND TCE | N THE LI TERATURE | NDI CATES THAT NONE OF THESE THREE
SUBSTANCES HAS A H GH POTENTI AL FOR BI QACCUMULATI ON OR Bl OVAGNI FI CATI ON
I N AQUATI C OR TERRESTRI AL BI OTA.

#AE
ALTERNATI VE EVALUATI ON

THE MAJOR OBJECTI VES FOR THE REMEDI AL ACTI ON TO BE TAKEN AT THE
DELAWARE CI TY PVC SI TE ARE TO ABATE THE SCQURCES OF CONTAM NATI ON AND TO
M TI GATE THE EXI STI NG PLUME OF CONTAM NATED GROUND WATER. THI S WOULD
I NVOLVE PREVENTI NG ANDY OR REDUCI NG A) | NFI LTRATI ON THROUGH THE
SOURCES; B) FURTHER M GRATI ON OF THE EXI STI NG CONTAM NATED SHALLOW
GROUND WATER,

C DIRECT CONTACT OF THE SO L WTH THE PVC RESIN, D) FUTURE

CONTAM NATI ON OF THE POTOVAC FORVATI ON, AND E) THE DEGRADATI ON OF
SURFACE WATERS. THE REQUI REMENTS OF CERCLA SECTI ON 104, EPA'S MANDATE
TO PROTECT THE PUBLI C HEALTH AND WELFARE AND THE ENVI RONMENT, DETERM NE
THE GOALS AND LEVEL COF RESPONSE FOR THE SI TE.

IN AN EFFORT TO DETERM NE REMEDI AL ALTERNATI VES FOR THE SUBJECT
SI TE, FEASI BLE TECHNOLOG ES WERE | DENTI FI ED. THESE TECHNOLOQ ES WERE
THEN SCREENED TO ELI M NATE ALL BUT THE MOST PRACTI CABLE AND
| MPLEMENTABLE ONES. THI'S SCREENI NG CONSI DERED:  TECHNI CAL, PUBLIC
HEALTH, ENVI RONVENTAL, | NSTI TUTI ONAL, AND COST CONSI DERATI ONS. THCSE
TECHNOLOG ES THAT PASSED THE TECHNOLOGY SCREENI NG PROCESS WERE USED TO
FORM REMEDI AL ALTERNATI VES.

THE REMEDI AL ALTERNATI VES WERE DEVELOPED USI NG BEST ENG NEERI NG
JUDGEMENT TO SELECT A TECHNOLOGY CR GROUP OF TECHNOLOGQ ES THAT BEST
ADDRESSES THE PROBLEMS EXI STI NG AT THE SI TE TO PROTECT PUBLI C HEALTH,
VELFARE, AND THE ENVI RONMENT. | N AN EFFORT TO PROVI DE A DEGREE OF
FLEXIBILITY I N THE FI NAL SELECTI ON OF A REMEDI AL ACTI ON, ALTERNATI VES
COVERI NG A RANCE OF REMEDI AL ACTI ON CATEGORI ES HAVE BEEN DEVELGPED.

THESE CATEGORI ES ARE DESCRI BED BELOW
A)  NO ACTI ON
B) ALTERNATI VES FOR TREATMENT OR Di SPCSAL | N AN OFF- SI TE FACI LI TY.

C  ALTERNATI VES WHI CH ATTAI N PUBLI C HEALTH AND ENVI RONMVENTAL
STANDARDS AS DEFI NED BY CERCLA.



D) ALTERNATI VES VWH CH EXCEED PUBLI C HEALTH AND ENVI RONMENTAL
STANDARDS AS DEFI NED BY CERCLA .

E) ALTERNATI VES WH CH DO NOT ATTAI N PUBLI C HEALTH OR ENVI RONMVENTAL
STANDARDS BUT W LL REDUCE THE LI KELI HOOD OF PRESENT CR FUTURE
THREAT.

I N ORDER TO ESTABLI SH A MEANS OF EVALUATI NG THE DEVELCPED REMEDI AL
ALTERNATI VES, SECTI ON 300. 68(H OF THE NATI ONAL CONTI NGENCY PLAN ( NCP)
WAS REVI EWED. | N ACCORDANCE W TH THE NCP, CRI TERI A WERE SELECTED BY
MALCOLM Pl RNI E TO EVALUATE THE DEVELOPED ALTERNATIVES. WTH THE
EXCEPTI ON OF PUBLI C ACCEPTANCE, THE SELECTED CRI TERI A PRESENTED BELOW
ARE CONSI STENT W TH THE EPA FI NAL DRAFT GUI DANCE DOCUVENT FOR THE
PREPARATI ON OF REMEDI AL ACTI ON FEASI BI LI TY STUDI ES UNDER CERCLA DATED
OCTOBER 18, 1984 (DRAFT GUI DANCE DOCUMENT) AND ARE DEFI NED AS FOLLOMS:

CRI TERI ON DEFI NI TI ON
ENVI RONVENTAL ENVI RONMVENTAL EFFECTI VENESS | S DEFI NED AS THE
EFFECTI VENESS ABI LI TY OF A PARTI CULAR REMEDI AL ALTERNATI VE TO

PROVI DE M TI GATI ON OF FUTURE GROUND WATER AND
SURFACE WATER CONTAM NATI ON.

RELI ABI LI TY RELI ABI LI TY |'S DEFI NED AS THE LEVEL AND DI FFI CULTY
OF OPERATI ON AND MAI NTENANCE (O8M) REQUI REMENTS FOR
A DEMONSTRATED TECHNOLOGY TO REACH AND MAI NTAI N THE
DES| RED PERFORVANCE.

PUBLI C PUBLI C ACCEPTANCE | S DEFI NED AS THE REACTI ON MOST
ACCEPTANCE LI KELY TO BE EXPRESSED BY THE NEI GHBCORI NG
COVMMUNI TI ES TO THE POTENTI AL HEALTH EFFECTS CF A
PARTI CULAR REMEDI AL ALTERNATI VE. COVMUNI TY
OPPCsI TI ON CAN PREVENT VI ABLE PLANS FROM BEI NG
| MPLEMENTED.

CONSTRUCTI BI LI TY CONSTRUCTI BI LI TY I'S DEFI NED AS THE LABOR EFFORT AND
DEGREE OF CONSTRUCTI ON DI FFI CULTY NECESSARY TO
| MPLEMENT A PARTI CULAR REMEDI AL ALTERNATI VE
CONSI DERI NG THE PHYSI CAL CHARACTERI STICS OF THE SI TE
AND EXTERNAL FACTORS SUCH AS CONSTRUCTI ON EQUI PMENT
AND MATERI ALS AVAI LABI LI TY.

TI ME FRAME TIME FRAME | S DEFI NED AS THE LENGTH OF TI ME I T TAKES
TO COVWPLETE THE CONSTRUCTI ON CF A PARTI CULAR
REMEDI AL ALTERNATI VE.

SAFETY SAFETY | S DEFI NED AS THE AMOUNT OF PRECAUTI ON
NECESSARY TO PREVENT ACCI DENTAL EXPOSURE FROM
OCCURRI NG TO EI THER ON- SI TE WORKERS OR NEARBY
RESI DENTS DURI NG THE ACTUAL | MPLEMENTATI ON CF A
PARTI CULAR REMEDI AL ALTERNATI VE OR FOR DI SPCSAL COFF
SI TE.

THE DEVELOPED REMEDI AL ALTERNATI VES WERE RANKED (USI NG THE MATRI X
APPRQOACH AS DESCRI BED I N CHAPTER 3 OF THE DRAFT GU DANCE DOCUMENT) W TH
THE SI X CRI TERI A DEFI NED ABOVE. VI GHI NG FACTORS FOR EACH CRI TERI QN

VWH CH VARY FROM 0.5 TO 1.2, WERE ALSO DEVELOPED AND USED I N THE

EVALUATI ON PROCESS. THE VEI GHI NG FACTORS USED BY MALCOLM PI RNI E VEERE
BASED ON PRI OR REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY (RI/FS) DOCUMENT
AND ATTEMPT TO REFLECT THE RELATI VE | MPORTANCE OF THE | NDI VI DUAL CRI TER A

A RANK CRDERI NG TECHNI QUE WAS USED AS AN EFFECTI VE METHOD TO



ELI M NATE APPROPRI ATE ALTERNATI VES FROM FURTHER DETAI LED CONSI DERATI ON.

ANALYSI S OF REMEDI AL ALTERNATI VES

NOTE:

TABLES 5 & 6 CONTAI N COSTS FCR ALL ALTERNATI VES.

ELEMENTS COMMON TO ALTERNATI VES BELOW

OFFSI TE DI SPOSAL - THE FS PREPARED BY MALCOLM PI RNI E DI SCUSSES
THREE OPTI ONS FOR THE EXCAVATI ON AND DI SPCSAL OF THE PVC SLUDGE
FROM THE | MPQUNDIVENTS. THESE OPTI ONS ARE:  EXCAVATI ON AND DI SPOSAL
OF THE PVC SLUDCGE IN A MUNI Cl PAL LANDFI LL, EXCAVATI ON AND DI SPCSAL
OF THE PVC SLUDCGE IN A RCRA HAZARDOUS WASTE MANAGEMENT FACI LI TY
(HWF) AND THE RECOVERY OF THE PVC SLUDGE TO THE MAXI MUM EXTENT
PCSSI BLE AS A SALEABLE FI NI SHED PRCDUCT AND DI SPCSAL OF THE

NON- RECOVERABLE SO L/ PVC M XTURE | N A RCRA HWWF.

THE DI SPCSAL OF THE PVC SLUDGES | N THE MUNI Cl PAL LANDFI LL DOES NOT
COVPLY W TH THE AGENCY' S POLI CY REGARDI NG THE OFF- SI TE DI SPOSAL OF
SUPERFUND WASTE. THE OFF- SI TE DI SPCSAL PCLI CY REQUI RES ALL OF THE
WASTE FROM A SUPERFUND SI TE TO BE TAKEN TO A RCRA HWWF.  THEREFCRE,
TH' S ALTERNATI VE WAS DETERM NED TO BE UNACCEPTABLE BY EPA.

THE DI SPOSAL OF THE PVC SLUDCGE AT A RCRA HWWF WH LE COVPLYI NG
WTH THE AGENCY' S OFF-SI TE PCLICY IS AN EXPENSI VE ALTERNATI VE
( APPROXI MATELY 2-3 TI MES COST OF DI SPOSAL AT A MUNI G PAL FACI LI TY)
AND DCES NOT NECESSARI LY PROVI DE A PERVANENT REMEDY. THE RECOVERY
OF THE SLUDGE AND DI SPCSAL OF THE EXCESS WASTE IN A RCRA FACI LITY
I'S COST EFFECTI VE AND ENVI RONMVENTALLY EFFECTI VE, BECAUSE | T REDUCES
THE AMOUNT OF WASTE TO BE TAKEN OFF- SI TE, PROVI DES A PERVANENT
REMEDY FOR A S| GNI FI CANT PERCENTACE OF THE EXI STI NG PVC SLUDGE, IS
LESS EXPENSI VE THAN DI SPCSAL OF ALL THE PVC SLUDGE | N A RCRA
FACILITY AND | S COVPARABLE I N COST TO THE DI SPCSAL OF ALL THE PVC
SLUDGE IN THE MUNI CI PAL LANDFI LL. I T ALSO ATTAINS ALL
ENVI RONVENTAL AND PUBLI C HEALTH STANDARDS UNDER CERCLA.

THE RECOVERY OF THE PVC SLUDGES TO THE MAXI MUM EXTENT POSSI BLE
( ESTI MATED BY THE COMPANI ES TO BE 80-85% AS A SALEABLE FI NI SHED
PRCDUCT AND DI SPCSAL OF THE NON- RECOVERABLE SO L/ PVC M XTURE IN A
RCRA HAZARDOUS WASTE MANAGEMENT FACILITY (HWW) WLL BE USED I N THE
SOURCE CONTRCOL ALTERNATI VES.

USE OF RCRA CONTROLS - MOST OF THE ALTERNATI VES LI STED BELOW

I NCLUDE THE | NSTALLATI ON OF SOME TYPE OF LI NER OR CAP TO PREVENT CR
M N M ZE THE CONTI NU NG LEACH NG OF CONTAM NANTS | NTO THE
GROUNDWATER AT THE SITE. THE MALCOLM PI RNI E STUDY DI SCUSSES THE
USE OF CLAY, SING.E SYNTHETI C AND DOUBLE SYNTHETI C LI NERS, CONCRETE
LI NING FOR THE TRENCHES AND SI NGLE AND DQUBLE SYNTHETI C CAPS.

THE NATI ONAL CONTI NGENCY PLAN ( SECTI ON 300. 68(J), 47 FED. REG,
31180 (JULY 16, 1982)) STATES THAT THE REMEDI AL ALTERNATI VE
SELECTED WLL BE THE ONE THE AGENCY DETERM NES IS COST EFFECTI VE
(1. E. THE LOAEST COST ALTERNATI VE THAT |'S TECHNI CALLY FEASI BLE,

RELI ABLE, AND WH CH W LL EFFECTI VELY M TI GATE CR M NI M ZE DAVACE TO
HUVAN HEALTH, WELFARE AND THE ENVI RONMENT.). IN ADDITION, IN
SELECTI NG A REMEDI AL ACTION FOR THI'S SITE, THE EPA MJUST ALSO

CONSI DER ALL OTHER APPLI CABLE ENVI RONMENTAL LAWS | NCLUDI NG RCRA.

VINYL CHLORIDE | S A RCRA LI STED WASTE | N PURE FORM BUT WHEN
M XED W TH BYPRCDUCTS OF MANUFACTURI NG THE WASTE M XTURE | S
EXEMPT. EPA EXAM NED THE TECHNI CAL ALTERNATI VES PRESENTED AND
AVAI LABLE TO M NIM ZE M GRATI ON OF CONTAM NANTS. THE RELEVANT



STANDARDS FOR CAPS AND LI NERS, OUTLI NED I N RCRA FOR CONTROL OF

M GRATI ON OF HAZARDOUS WASTES, WERE SEEN TO PROVI DE THE CONTRCL
THAT | S REQUI RED. THEREFORE, THE ALTERNATI VES WERE EVALUATED I N
TH' S LI GHT TO I NSURE THAT THEY MEET THE REQUI REMENTS OF CERCLA AND
THE NCP AND ARE ESSENTI ALLY THOSE THAT WOULD BE REQUI RED UNDER
RCRA.

THE DESI GN REQUI REMENTS FOR MULTI - MEDI A OR MULTI PLE CAPS AND LI NERS
QUTLI NED I N RCRA ARE SU TABLE FOR STORACE AREAS AND TREATMENT UNI TS
BECAUSE THEY ALLOW BETTER ENVI RONMENTAL PROTECTI ON THAN SI NGLE

LI NERS AND ENABLE MONI TORI NG OF THE UPPER CAP OR LI NER TO | DENTI FY
FAI LURES BEFORE SER OQUS LEAKAGE RESULTS.

ANALYSI S OF REMEDI AL ALTERNATI VES ( CONT)
A. OFF- GRADE BATCH PI TS AND RV POND REMEDI AL ALTERNATI VES

THESE TWD SOURCES HAVE BEEN CONS| DERED TOGETHER SI NCE THE SAME
REMEDI AL ACTI ONS APPLY TO BOTH. I N DEVELCPI NG REMEDI AL ALTERNATI VES, | T
WAS DETERM NED THAT FORMOSA WOULD CONTI NUE TO KEEP BOTH THE OFFGRADE
BATCH PITS AND THE RV POND I N SERVI CE DUE TO THEI R | MPORTANCE I N THE
CONTI NUED OPERATI ON OF THE PLANT. HENCE, ANY ALTERNATIVES | N WH CH
THESE | MPOUNDIVENTS ARE TAKEN QUT OF SERVI CE VEERE | NI TI ALLY SCREENED QUT.

ALTERNATIVE NO 1 - NO ACTION

TH' S ALTERNATI VE | NVOLVES NO REMEDI AL ACTI ON AND LEAVES THE SOURCES
I'N THEI R EXI STI NG STATE. BOTH OFF- GRADE BATCH PI TS AND RV POND ARE CF
EARTHEN CONSTRUCTI ON WHI CH IS NOT SUI TABLE FOR RETAI NI NG WASTEWATER. AT
THE PRESENT TI ME, THE PVC SLUDGES PLACED | N THESE BASINS ARE | N DI RECT
CONTACT WTH THE SO L AND CAUSE GROUNDWATER CONTAM NATI ON THROUGH
LEACH NG OF THE VCM EDC, AND TCE. THE GROUNDWATER CONTAM NATI ON
THROUGH DI RECT CONTACT W TH ON-SI TE PVC SLUDGES CONSTI TUTES THE GREATEST
ENVI RONVENTAL AND HUVAN HEALTH THREAT. A NO ACTI ON ALTERNATI VE WOULD
PROVI DE NO ADDI TI ONAL PROTECTI ON TO THE PUBLI C HEALTH OR ENVI RONMENT AND
THE CONTAM NATI ON OF SO L AND GROUNDWATER WOULD CONTI NUE.

ALTERNATI VE NO 2 - RECOVERY OF THE PVC SLUDGES AND | NSTALLATION CF A
CLAY LI NER

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON OF THE PVC SLUDGES AND
CONTAM NATED SO L TO LEVELS TO BE DETERM NED AT THE DESI GN STAGE AND
RECOVERY CF PVC TO THE MAXI MUM EXTENT PCSSIBLE. DI SPCSAL OF
NON- RECOVERABLE MATERI AL WLL BE AT AN OFF-SI TE RCRA HWWF. THI' S
ALTERNATI VE ALSO | NCLUDES | NSTALLATI ON OF A THREE FOOT CLAY LI NER
COWMPACTED TO A PERVEABI LI TY OF 10-7 CM SEC.

SINCE TH S ALTERNATI VE | NVOLVES EXCAVATI ON AND RECOVERY OF
CONTAM NATED SLUDCES, THE Rl SK OF FURTHER GROUNDWATER CONTAM NATI ON FROM
THESE SLUDGES W LL BE ELI M NATED. THE CLAY LINER WLL PREVENT THE
LEACH NG CF VCM EDC, AND TCE | NTO THE GROUNDWATER. THE CLAY LI NER,
HONEVER, MAY NOT BE COVPLETELY RELI ABLE DUE TO THE POTENTI AL FOR
CRACKI NG THUS JECPARDI ZI NG THE I NTEGRITY OF THE LINER TH' S
ALTERNATI VE DOES NOT ATTAI N PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS
DEFI NED BY CERCLA.

ALTERNATI VE NO 3 - RECOVERY OF THE PVC SLUDGES AND | NSTALLATI ON OF
A SINGLE SYNTHETI C LI NER

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON OF THE PVC SLUDGES AND
CONTAM NATED SO L TO LEVELS TO BE DETERM NED AT THE DESI GN STAGE, AND
RECOVERY CF PVC TO THE MAXI MUM EXTENT PCSSIBLE. DI SPCSAL OF
NON- RECOVERABLE MATERI AL WLL BE AT AN OFF-SI TE RCRA HWWF. THI' S



ALTERNATI VE ALSO | NCLUDES | NSTALLATI ON OF A SI NGLE SYNTHETI C LI NER

PRI OR TO | NSTALLATI ON OF A SYNTHETIC LINER, THE SITE WLL BE CAREFULLY
GRADED TO REMOVE ROCKS AND OTHER MATERI ALS THAT MAY PUNCTURE THE LI NER
AND A LAYER OF CLAY OR CEOTEXTI LE MATERI AL NMAY BE PLACED AS A SUB- BASE.
A ONE FOOT THI CK LAYER OF CLAY WLL BE PLACED ON TOP OF THE SYNTHETI C
LI NER TO PROTECT AGAI NST WEATHERI NG  THREE DOANGRADI ENT MONI TORI NG
VELLS WLL BE | NSTALLED TO MONI TOR ANY POTENTI AL CONTAM NANT M GRATI ON
FROM THE PI TS AND THE POND. THE WELLS WLL BE I NI TIALLY SAMPLED ON A
QUARTERLY BASI S FOR PH, TCC, TOX, CONDUCTIVITY, VCM TCE AND EDC. IF
SAMPLI NG RESULTS FROM TWD CONSECUTI VE QUARTERS ARE FOUND TO BE

CONSI STENT AND ACCEPTABLE, FURTHER SAVPLI NG MAY BE EXTENDED TO

SEM - ANNUALLY. I N ADDI TION, A HAZARDOUS SUBSTANCE LI ST (HSL) ANALYSI S
WLL BE CONDUCTED ONCE A YEAR

SINCE TH S ALTERNATI VE | NVOLVES RECOVERY OF CONTAM NATED SLUDGES,
THE Rl SK OF GROUND WATER CONTAM NATI ON FROM THESE SLUDGES W LL BE
ELI M NATED. THE SI NGLE SYNTHETI C LINER | S MORE ENVI RONMVENTALLY
EFFECTI VE THAN A CLAY LINER, BUT SINGLE LI NERS DO NOT ATTAI N PUBLIC
HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 4 - RECOVERY OF THE PVC SLUDGES AND | NSTALLATI ON OF
A DOUBLE SYNTHETI C LI NER

UNDER THI S ALTERNATI VE, THE CONTAM NATED SLUDGES AND SO L WLL BE
EXCAVATED TO LEVELS TO BE DETERM NED AT THE DESI GN STAGE AND WLL BE
RECOVERED TO THE MAXI MUM EXTENT POSSI BLE.  NON- RECOVERABLE MATERI AL W LL
BE DI SPCSED OF OFF-SITE IN A RCRA HWF. THE R SK OF GROUNDWATER
CONTAM NATI ON FROM DI RECT CONTACT OF THESE SLUDGES WTH THE SO L WLL BE
ELI M NATED. TH S ALTERNATI VE ALSO | NCLUDES | NSTALLATI ON CF A DQUBLE
SYNTHETI C LINER PRI OR TO | NSTALLATI ON OF THE LONER ( SECONDARY) LI NER,
THE SI TE WLL BE CAREFULLY GRADED TO REMOVE ROCKS AND OTHER MATERI ALS
THAT MAY PUNCTURE THE LINER  THEN A LAYER OF CLAY WLL BE PLACED AS A
SUB- BASE ON THE GRADED SI TE. AFTER THE SECONDARY LI NER | S PLACED, A
LOCSE FILL NMATERI AL ( SAND/ GRAVEL) WLL BE I NSTALLED ON TOP. TH'S FILL
MATERI AL WLL PROVI DE DRAI NACE TO A LEAK DETECTI ON SYSTEM WH CH W LL
ALSO BE | NSTALLED AT THAT TI ME. THE LEAK DETECTI ON SYSTEM I S GENERALLY
A SLOTTED PI PE THAT IS PITCHED TO A SUW LOCATED OUTSI DE COF THE
| MPOQUNDMVENT.  DUE TO THE SLOPE OF THE PI TS AND THE RV POND, A LOCSE FI LL
WOULD NOT REMAIN ON THE SIDE SLOPES. A GEOTEXTI LE FABRI C WLL,
THEREFORE, BE PLACED BETWEEN THE SYNTHETI C LI NERS ALONG THE SI DE SLOPES.
ABOVE THE DRAI NAGE LAYER AN UPPER SYNTHETI C LI NER WLL BE | NSTALLED AND
A ONE- FOOT TH CK CLAY LAYER WLL BE PLACED ON TOP OF THE UPPER SYNTHETI C
LI NER TO PROTECT | T AGAI NST WEATHERI NG AND ERCSI ON.  THE LI NER AND
GEOTEXTI LE FABRIC WLL BE TIED | NTO THE BERM ARCUND THE | MPOQUNDIVENT W TH
THE TOP CLAY COVER EXTENDED TO COVER THE TIE-IN.  THE MONI TORI NG
REQUI REMENTS FOR THI S ALTERNATI VE WOULD BE THE SAME AS FOR THE SI NGLE
LI NER ALTERNATI VE DESCRI BED EARLI ER

THE DOUBLE LI NER ALTERNATI VE WLL PROVI DE THE MOST PROTECTI ON
AGAI NST GROUNDWATER CONTAM NATI ON.  ANY WASTEWATER THAT POSSI BLY
PENETRATES THROUGH THE FI RST LI NER SHOULD BE RETAI NED BY THE SECOND AND
DETECTED BY THE DETECTI ON SYSTEM HENCE, THE ENVI RONVENTAL
EFFECTI VENESS OF THE DOUBLE LI NER I'S CONSI DERED TO BE EXCELLENT.

RELI ABI LI TY OF THE DOUBLE LINER IS JUDGED TO BE EXCELLENT DUE TO
LOW CPERATI ON AND MAI NTENANCE REQUI REMENTS ONCE THE SYSTEM IS | NSTALLED.
I N ADDI TI ON, DOUBLE SYNTHETI C LI NER SYSTEMS W TH LEAK DETECTI ON SYSTEMS
HAVE DEMONSTRATED THEI R RELI ABI LI TY AND APPLI CABI LI TY AT SIM LAR SI TES.
I N PARTI CULAR, THE DOUBLE LINER I'S MORE RELI ABLE | N PREVENTI NG LEAKACGE
THAN THE CLAY OR SI NGLE SYNTHETI C LI NER OVER Tl ME AND REPRESENTS A SMALL
| NCREASE | N COST.

THE DOUBLE LI NER ALTERNATI VE MEETS ALL PUBLI C HEALTH AND



ENVI RONMVENTAL STANDARDS AS DEFI NED BY CERCLA
B. UNLINED DI TCHES REMEDI AL ALTERNATI VES

I N DEVELCPI NG REMEDI AL ALTERNATI VES FCR THE UNLI NED DI TCHES I T WAS
DETERM NED THAT FORMOSA WOULD CONTI NUE TO COPERATE THE DI TCHES AS PART OF
THEI R WASTEWATER TREATMENT PLANT. | T WAS ALSO DETERM NED THAT THE PVC
SLUDGES W THI N THE UNLI NED DI TCHES CANNOT BE RECOVERED DUE TO
CONTAM NATION WTH SO L IN THE D TCHES AND, THEREFCORE, APPROXI MATELY 100
CUBI C YARDS (CY) OF SCLIDS WLL BE REMOVED AND DI SPOSED OF IN A RCRA
HWF. THE AMOUNT OF SOLI D MATERI AL TO BE REMOVED | S BASED ON A ONE FOOT
DEEP EXCAVATI ON ALONG AN ESTI MATED TVENTY FI VE PERCENT OF THE TOTAL
LENGTH CF THE UNLI NED DI TCHES. THE ACTUAL AREAS WHI CH REQUI RE
EXCAVATI ON VERE VI SUALLY NOTED DURI NG A 1985 SITE VISIT, BASED ON THE
PRESENCE OF THE WH TE PVC RESI DUE.

ALTERNATI VE NO 1 - NO ACTION

TH' S ALTERNATI VE | NVOLVES NO REMEDI AL ACTI ON AND LEAVES THE SOURCE
IN ITS EXI STING STATE. THE UNLI NED DI TCHES ARE OF EARTHEN CONSTRUCTI ON
AND DO NOT PREVENT LEACHI NG OF VCM TCE, AND EDC FROM THE PVC SCLI DS
I NTO THE GROUNDWATER. THE GROUNDWATER CONTAM NATI ON THROUGH CONTACT
WTH ON-SI TE PVC SLUDGES CONSTI TUTES THE GREATEST ENVI RONMVENTAL AND
HUVAN HEALTH THREAT. A NO ACTI ON ALTERNATI VE WOULD PROVI DE NO
ADDI TI ONAL PROTECTI ON TO THE PUBLI C HEALTH AND THE ENVI RONMENT AND THE
CONTAM NATI ON OF SO L AND GROUNDWATER WOULD BE EXPECTED TO CONTI NUE.

ALTERNATI VE NO. 2 - | NSTALLATI ON OF CONCRETE TRENCH

IN TH S ALTERNATI VE NO CONTAM NATI ON WOULD BE REMOVED AND A
PRE- CAST 4-1 NCH TH CK CONCRETE LI NER WOULD BE PLACED I N THE DI TCHES ( SEE
FIG 7). THE CONCRETE TRENCH WOULD BE SUSCEPTI BLE TO ERCSI ON AND
CRACKI NG DURI NG | TS CPERATI ON. | F CRACKI NG DCES OCCUR, | T COULD CAUSE
FURTHER GRCUND WATER CONTAM NATI ON DUE TO LEACH NG OF THE VCM EDC, AND
TCE FROM THE PVC SLUDGES THAT ARE LEFT IN THE DI TCHES. TH S ALTERNATI VE
DCES NOT ATTAI N PUBLI C HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY
CERCLA.

ALTERNATI VE NO 3 - PVC SLUDGE EXCAVATI ON AND | NSTALLATI ON CF SI NGLE
SYNTHETI C LI NER

IN TH S ALTERNATI VE, CONTAM NATED SLUDGES W LL BE REMOVED AND
DI SPOSED OF OFF-SI TE IN A RCRA HWF. THE R SK OF GROUNDWATER
CONTAM NATI ON DUE TO DI RECT CONTACT OF THE SLUDGES WTH THE SO L WLL BE
ELI M NATED. TH S ALTERNATI VE ALSO | NVOLVES | NSTALLATI ON CF A SI NGLE
SYNTHETI C LI NER (SEE FIG 7). THESE DI TCHES CONVEY WASTE TO STORAGE
AREAS AND ARE NOT STORACE AREAS THEMSELVES. SI NGLE LI NERS ARE BELI EVED
TO PROVI DE AN ADEQUATE BARRI ER AND EFFECTI VE PROTECTI ON OF THE
GROUNDWATER. PRI OR TO | NSTALLATI ON OF THE SYNTHETI C LI NER, THE SI TE
WLL BE CAREFULLY GRADED TO REMOVE ROCKS AND OTHER MATERI ALS THAT MAY
PUNCTURE THE LI NER. A GEOTEXTILE FABRIC WLL BE USED AS THE SUB- BASE
MATERI AL TO PROTECT THE LI NER FROM PUNCTURI NG  THE GEOTEXTI LE FABRI C
WLL ALSO HELP TO KEEP THE SI DE SLCPES FROM ERCDI NG

THE PVC SLUDGE EXCAVATI ON AND LI NING OF THE DI TCHES W TH AN
| MPERVEABLE SYNTHETI C LI NER WLL SI GNI FI CANTLY REDUCE THE POTENTI AL FOR
LEAKACE | NTO THE GROUNDWATER ~ THE ENVI RONMVENTAL EFFECTI VENESS OF THE
SYNTHETI C LI NER WAS JUDGED TO BE EXCELLENT COMPARED TO THAT COF A
CONCRETE TRENCH. THERE ARE CONCERNS REGARDI NG THE STABI LI TY OF THE
SYNTHETI C LI NER WTH THE EROCDI NG SI DE SLOPES, HOWNEVER, THE GEOTEXTI LE
FABRI C WLL BE HELPFUL | N CONTRCLLI NG TH S FACTOR

TH' S ALTERNATI VE ATTAI NS PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS



AS DEFI NED BY CERCLA.

ALTERNATI VE NO 4 - PVC SLUDGE EXCAVATI ON AND | NSTALLATI ON OF CONCRETE TRENCH

IN TH S ALTERNATI VE, CONTAM NATED SLUDGES W LL BE REMOVED AND
DI SPOSED OF OFF-SI TE IN A RCRA HWF. THE R SK OF GROUNDWATER
CONTAM NATI ON DUE TO DI RECT CONTACT OF SLUDGES WTH THE SO L WLL BE
ELI M NATED. TH' S ALTERNATI VE ALSO | NCLUDES | NSTALLATI ON OF A PRE- CAST
4-1 NCH TH CK CONCRETE LI NER. THE CONCRETE TRENCH W LL BE SUSCEPTI BLE TO
ERCSI ON AND CRACKI NG DURI NG | TS COPERATI ON. | F CRACKI NG DCES OCCUR, I T
COULD CAUSE FURTHER GROUNDWATER CONTAM NATI ON DUE TO LEACH NG OF THE
VCM EDC, AND TCE FROM THE PVC SLUDGES THAT ARE CONTAI NED IN THE DI TCHES
DUE TO THE ACTI VE OPERATI ONS. THI S ALTERNATI VE DOES NOT ATTAI N PUBLI C
HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY CERCLA.

C. AERATED LAGOONS - REMEDI AL ALTERNATI VES

I N DEVELOPI NG REMEDI AL ACTI ONS/ ALTERNATI VES FOR THE AERATED LAGOONS
I T WAS DETERM NED THAT FORMOSA WOULD CONTI NUE TO OPERATE THE LAGOONS AS
PART OF THEI R WASTEWATER TREATMENT PLANT. THEREFORE, ANY ALTERNATI VES
I'N WH CH THESE | MPOUNDVENTS ARE TAKEN QUT OF SERVI CE HAVE NOT BEEN
CONSI DERED.  ADDI TI ONALLY, THE RECOVERY OF THE PVC SLUDGES TO THE
MAXI MUM EXTENT POSSI BLE AS A SALEABLE FI NI SHED PRODUCT AND DI SPOSAL CF
THE NON- RECOVERABLE SO L/ PVC M XTURE | N A RCRA HWF WLL BE USED I N ALL
OF THE SOURCE CONTRCL ALTERNATI VES.

ALTERNATIVE NO 1 - NO ACTION

TH' S ALTERNATI VE | NVOLVES NO REMEDI AL ACTI ON AND LEAVES THE SOURCE
IN ITS EXI STING STATE. THE LAGOONS ARE CONSTRUCTED W TH A REI NFORCED
CONCRETE LI NER, WHI CH HAS ERCDED | N DI FFERENT AREAS. AT THE PRESENT
TIME, THESE LAGOONS ARE NOT EFFECTI VE | N RETAI NI NG WASTEWATER. THE VCM
TCE AND EDC FOUND I N THE PVC SLUDGES, MOVE THROUGH CRACKS IN THE
CONCRETE LI NER AND CAUSE GROUNDWATER CONTAM NATI ON.  THE GROUNDWATER
CONTAM NATI ON AT THE SI TE CONSTI TUTES A GREAT ENVI RONVENTAL AND HUNMVAN
HEALTH THREAT. A NO ACTI ON ALTERNATI VE WOULD PROVI DE NO ADDI TI ONAL
PROTECTI ON TO THE PUBLI C HEALTH OR ENVI RONVENT AND THE CONTAM NATI ON CF
SO L AND GROUNDWATER COULD BE EXPECTED TO CONTI NUE.

ALTERNATI VE NO 2 - PVC SLUDCGE RECOVERY AND REPAI R OF A CONCRETE LI NER

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON OF THE PVC SLUDGES AND
RECOVERY CF PVC TO THE MAXI MUM EXTENT PCSSIBLE. DI SPCSAL OF
NON- RECOVERABLE MATERI AL WLL BE IN AN CFF-SI TE RCRA HWW.  THE RI SK CF
GROUNDWATER CONTAM NATI ON DUE TO LEACHI NG OF THE VCM EDC AND TCE
THROUGH CRACKS I N THE EXI STI NG CONCRETE LI NER WLL BE ELI M NATED. TH' S
ALTERNATI VE ALSO | NCLUDES THE REPAI R OF THE EXI STI NG CONCRETE LI NER
AFTER THE LINER | S REPAIRED, IT WLL STILL BE SENSI TI VE TO ERCSI ON AND
CRACKI NG DURI NG | TS CPERATI ON. | F CRACKI NG DCES OCCUR, | T COULD CAUSE
FURTHER GROUNDWATER CONTAM NATI ON DUE TO LEACH NG OF THE VCM EDC AND
TCE FROM THE PVC SLUDGES. TH S ALTERNATI VE DOES NOT ATTAIN ALL PUBLIC
HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 3 - PVC SLUDCGE RECOVERY AND | NSTALLATI ON OF A SINGLE
SYNTHETI C LI NER

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON OF THE PVC SLUDGES AND
RECOVERY CF PVC TO THE MAXI MUM EXTENT PCSSIBLE. DI SPCSAL OF
NON- RECOVERABLE MATERI AL WOULD BE IN AN OFF- SI TE RCRA HWWF.

TH' S ALTERNATI VE ALSO | NCLUDES REPAI R OF THE EXI STI NG CONCRETE
LI NER AND | NSTALLATI ON OF A SI NGLE SYNTHETI C LI NER OVER THE EXI STI NG
LINER THE R SK OF GROUNDWATER CONTAM NATI ON DUE TO LEACH NG OF THE



VCM EDC AND TCE THROUGH THE CRACKS | N THE EXI STI NG CONCRETE LI NER WOULD
BE ELI M NATED.

AFTER EXCAVATI ON OF THE ACCUMULATED PVC SQOLI DS AND CRACK REPAI R,
GEOTEXTI LE FABRIC WLL BE PLACED OVER THE EXI STI NG CONCRETE TO PROTECT
THE SYNTHETI C LI NER FROM WEAR AND PUNCTURE. MONI TORI NG WELLS WLL BE
| NSTALLED AND SAMPLED TO VERI FY THE CONTAI NMVENT ( AS DESCRI BED FOR THE
OFFGRADE BATCH PITS AND RV POND). THE SI NGLE LI NER SYSTEM PLACED OVER
THE CLEANED AND REPAI RED EXI STI NG LI NER WOULD PROVI DE MORE PROTECTI ON
AGAI NST LEAKAGE OF THE CONTAM NANTS TO GROUNDWATER THAN THE REPAI RED
CONCRETE LI NER  HOWMNEVER, A SI NGLE SYNTHETI C LI NER SYSTEM DOES NOT
ATTAIN ALL PUBLI C HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY
CERCLA.

ALTERNATI VE NO 4 - PVC RECOVERY AND | NSTALLATI ON OF A DOUBLE SYNTHETI C
LI NER

UNDER THI S ALTERNATI VE, THE CONTAM NATED SLUDGES W LL BE RECOVERED
TO THE MAXI MUM EXTENT PGOSSI BLE AND NON- RECOVERABLE MATERI AL WLL BE
DI SPOSED OF I N OFF-SI TE A RCRA HWF. THE R SK OF GROUNDWATER
CONTAM NATI ON DUE TO LEACH NG OF THE VCM EDC AND TCE THROUGH THE CRACKS
I'N THE EXI STI NG CONCRETE LI NER WLL BE ELI M NATED.

TH' S ALTERNATI VE ALSO | NCLUDES REPAI R OF THE EXI STI NG CONCRETE
LI NER AND | NSTALLATI ON OF A DOUBLE SYNTHETI C LI NER OVER THE EXI STI NG
LINER  THE DOUBLE LI NER SYSTEM HAS BEEN DESCRI BED PREVI QUSLY: CLAY
SUB- BASE, SECONDARY SYNTHETI C LI NER, LEAK DETECTI ON SYSTEM GEOTEXTI LE

FABRI C, PRI MARY SYNTHETI C LI NER, AND CLAY COVER.  MONI TORI NG WELLS WLL
BE | NSTALLED AND SAMPLED TO VERI FY CONTAI NMENT (AS DESCRI BED FOR
OFFGRADE BATCH PI'TS AND RV POND) .

THE DOUBLE LI NER ALTERNATI VE WLL PROVI DE THE GREATEST PROTECTI ON
AGAI NST GROUNDWATER CONTAM NATI ON.  ANY WASTEWATER THAT COULD PCSSI BLY
PENETRATE THROUGH THE FI RST LI NER SHOULD BE RETAI NED BY THE SECOND AND
DETECTED BY THE LEAK DETECTI ON SYSTEM HENCE, THE ENVI RONMENTAL
EFFECTI VENESS OF THE DOUBLE LI NER I'S CONSI DERED TO BE EXCELLENT.

RELI ABI LI TY OF THE DOUBLE LINER IS JUDGED TO BE EXCELLENT DUE TO
LOW CPERATI ON AND MAI NTENANCE REQUI REMENTS ONCE THE SYSTEM IS | NSTALLED.
I N ADDI TI ON, DOUBLE SYNTHETI C LI NER SYSTEMS W TH LEAK DETECTI ON SYSTEMS
HAVE DEMONSTRATED THEI R AVAI LABI LI TY AND APPLI CABI LI TY AT SIM LAR SI TES.

THE DOUBLE LI NER IS MORE RELI ABLE | N PREVENTI NG LEAKAGE THAN THE
CONCRETE OR SI NGLE SYNTHETI C LI NER OVER Tl ME AND REPRESENTS A SMALL
I NCREASE | N COST.

THE DOUBLE LI NER ALTERNATI VE MEETS ALL PUBLI C HEALTH AND
ENVI RONMVENTAL STANDARDS AS DEFI NED BY CERCLA

D. CLOSED BURI ED SLUDGE PI TS - REMEDI AL ALTERNATI VES

THE UNLI NED CLOSED BURI ED SLUDGE PI' TS ( APPROXI MATELY 30, 000 FT2 IN
AREA) WERE USED TO DI SPOSE OF PVC SCLI DS AND SLUDGE FROM AERATI ON
LAGOONS. IN 1979, THESE PI TS WERE CLOSED QUT WTH A SINGLE 20 ML PVC
CAP, COVERED W TH TOPSO L AND REVEGETATED. THE CAPPED AREA WAS GRADED
TO PROMOTE STORMMTER RUNCFF TO A COLLECTI ON DI TCH WHI CH RUNS ALONG THE
PERI METER OF THE AREA. THE SYNTHETIC CAP | S TI ED | NTO THE GROUND BEYOND
THE EXTENT OF THE CONTAM NATED SLUDGES AND SO LS. | T SHOULD BE NOTED
THAT DI RECT CONTACT OF THE BURI ED SLUDGES W TH THE UNDERLYI NG
GROUNDWATER |'S NOT ANTI Cl PATED TO BE A PROBLEM SI NCE THE WATER TABLE
LI ES BELOW THE DEEPEST AREA CF CONTAM NATI ON



ALTERNATIVE NO 1 - NO ACTION

IN TH S ALTERNATI VE THE EXI STI NG CAP WOULD BE PER ODI CALLY
I NSPECTED FOR SI GNS OF ERCSI ON, PUNCTURE, | NFI LTRATI ON AND REPAI RED AS
NECESSARY. AN | NSPECTI ON OF THE PVC LI NER CONDUCTED I N JULY 1985 BY
STAUFFER, | NDI CATED M NI MAL TO NO REDUCTI ON CF | NTEGRI TY OF THE CAP
SYSTEM THE TOPSO L WAS UNCOVERED AT TWD LOCATI ONS TO SAMPLE THE
INTEGRITY OF THE PVC CAP. THESE SAMPLES EXH Bl TED NO CRACKS, TEARS CR
PERFCORATI ONS CAUSED DURI NG SI X YEARS CF SERVI CE.

THE EXI STI NG SYNTHETI C CAP APPEARS TO PREVENT PERCCLATI ON OF
STORMMTER SINCE | T PROMOTES STORMMTER RUNCFF TO A COLLECTI ON DI TCH
RUNNI NG ALONG THE PERI METER OF THE PITS. HOMNEVER, | F THE CAP IS NOT
MAI NTAI NED PROPERLY, THERE IS A POTENTI AL FOR CRACKS, TEARS COR
PERFCORATI ONS TO OCCUR WHI CH WOULD CONTRI BUTE TO GROUNDWATER
CONTAM NATI ON THROUGH LEACH NG OF THE VCM EDC AND TCE. TH'S
ALTERNATI VE DOES NOT ATTAI N PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS
DEFI NED BY CERCLA.

ALTERNATI VE NO 2 - RECAPPI NG

TH' S ALTERNATI VE | NVOLVES PLACI NG 18" - 24" OF LOOSE MATERI AL
(SANDY GRAVEL) TO SERVE AS A DRAI NAGE LAYER ON TOP OF THE EXI STI NG
SYNTHETI C LI NER AND PROVI DI NG AN ADDI TI ONAL SYNTHETI C CAP OVER THE
DRAI NAGE LAYER. THI'S NEW LI NER WOULD THEN BE COVERED W TH TOPSO L AND
REVECGETATED. THE NEW LI NER WOULD EXTEND 10 FEET BEYOND EXI STI NG LI NER

TH S DOUBLE CAP ALTERNATI VE WLL PROVI DE MORE PROTECTI ON AGAI NST
GROUNDWATER CONTAM NATI ON THAN A SI NGLE SYNTHETI C CAP.  ANY PERCOLATI ON
THAT COULD PGSSI BLY PENETRATE THRQUGH THE FI RST LI NER SHOULD BE RETAI NED
BY THE DRAI NAGE SYSTEM AND THE SECOND LI NER. THE DOUBLE CAP IS MORE
RELI ABLE | N PREVENTI NG LEAKACE THAN THE SI NGLE CAP OVER Tl ME AND
REPRESENTS A SMALL | NCREASE IN COST. TH' S ALTERNATI VE MEETS ALL PUBLIC
HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 3 - EXCAVATI ON AND REMOVAL

TH' S ALTERNATI VE | NVOLVES EXCAVATI ON AND REMOVAL OF ALL
CONTAM NATED MATERI AL AND DI SPCSAL | N A RCRA HWWF.  REMOVI NG THE
CONTAM NATED SO L AND SLUDGES WOULD ENTAI L EXCAVATI NG APPROXI MATELY
25,000 CuBI C YARDS. THE AREA WOULD BE REGRADED UPON THE REMOVAL OF THE
CONTAM NATED NMATERI AL.

TH' S ALTERNATI VE WOULD ELI M NATE THE SOURCE OF CONTAM NATI ON AND
THEREFORE PROTECT THE GROUNDWATER FROM FURTHER CONTAM NATI ON.

TH' S ALTERNATI VE MEETS ALL PUBLI C HEALTH AND ENVI RONMENTAL
STANDARDS AS DEFI NED BY CERCLA.

E. FORMER PVC RESI N STORAGE AREA - REMEDI AL ALTERNATI VES

THE FORVER PVC STORAGE AREA ( APPROXI MATELY 12, 000 FT2 | N AREA) HAD
BEEN EXCAVATED AND REGRADED I N 1974 BY STAUFFER  DURI NG THE PERFORVANCE
OF THE FS, FOURTEEN TEST PI TS WERE EXCAVATED UNDER THE SUPERVI SI ON OF A
GEOLOGE ST FROM ROUX ASSCCI ATES | N ORDER TO DETERM NE THE EXTENT OF
CONTAM NATION IN TH S SQURCE AREA. THE CONCENTRATI ONS CF EDC I N THE
SO L RANGED FROM ND TO 120 PPM AND THE CONCENTRATI ONS OF TCE RANGED FROM
ND TO 210 PPM  ND | NDI CATED CONCENTRATI ONS LESS THAN THE 4 PPM
DETECTION LIM T.

THE REMEDI AL ACTI ONS FOR THE FORVER PVC RESI N STCRACGE AREA | NVOLVE
PREVENTI NG THE STORMMTER FROM CONTACTI NG THE PVC RESI N AND CONTAM NATED
SO L THAT ARE PRESENT ON-SI TE. THE REMEDI AL ALTERNATI VES, THEREFCRE,



I N\VOLVE El THER REMOVAL OF ALL THE CONTAM NATED NMATERI AL OR CAPPI NG TO
PREVENT STCRMAMTER PERCOLATI ON. DI RECT CONTACT OF THE CONTAM NATED
MATERI AL W TH THE UNDERLYI NG GCROUNDWATER | S NOT ANTI Cl PATED TO BE A
PROBLEM SI NCE THE WATER TABLE LI ES BELOWN THE AREA OF CONTAM NATI ON.

ALTERNATI VE NO 1 - NO ACTION

TH' S ALTERNATI VE | NVOLVES NO REMEDI AL ACTI ON AND LEAVES THE SOURCE
IN ITS EXI STING STATE. AT THE PRESENT TIME, THE STORMMTER PERCCOLATES
THRQUGH THE PVC RESIN AND THE CONTAM NATED SO LS AND CONTAM NATES THE
GROUNDWATER THROUGH LEACHI NG OF THE VCM EDC AND TCE. THE GROUNDWATER
CONTAM NATI ON THROUGH STORMMTER PERCOLATI ON CONSTI TUTES AN
ENVI RONVENTAL AND HUVAN HEALTH THREAT. THE NO ACTI ON ALTERNATI VE WOULD
PROVI DE NO ADDI TI ONAL PROTECTI ON TO THE PUBLI C HEALTH AND ENVI RONMENT
AND THE CONTAM NATI ON OF GROUNDWATER WOULD BE EXPECTED TO CONTI NUE.

ALTERNATI VE NO 2 - EXCAVATI ON AND REMOVAL

UNDER THI S ALTERNATI VE, THE AREAS OF HI GHEST CONTAM NATI ON WLL BE
EXCAVATED AND DI SPCSED OF I N A RCRA HWWF. BASED ON THE ANALYTI CAL
RESULTS FROM TEST PI T EXCAVATI ON AND SAMPLI NG | T WAS DETERM NED BY
MALCOLM PI RNIE, THAT TEST PIT (TP) 12 AND TP-14 SHOULD BE EXCAVATED.
TP-12 CONTAI NED 210 PPM OF TCE AT A DEPTH OF 24" AND TP-14 CONTAI NED 120
PPM CF EDC AND 50 PPM OF TCE AT A DEPTH CF 42". THE TOTAL AMOUNT COF
MATERI AL REMOVED W LL BE 615 CUBI C YARDS. THE H GHEST CONCENTRATI ON CF
ANY CONTAM NANT TO REMAIN IN THE SO L WOULD BE 27 PPM OF EDC LOCATED AT
A DEPTH OF 5'5" IN TP-9.

TH' S ALTERNATI VE WOULD NOT PROVI DE PROTECTI ON AGAI NST GROUNDWATER
CONTAM NATI ON, BECAUSE THE LEACHATE GENERATED FROM THE SO L LEFT ON-SI TE
WOULD CAUSE CONCENTRATI ONS OF CONTAM NANTS | N GROUNDWATER GREATER THAN
THE 10-6 UNIT CANCER RISK (UCR). TH S ALTERNATI VE DCES NOT MEET ALL
PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 3 - CAPPI NG THE AREAS OF H GHEST CONTAM NATI ON W TH
SI NGLE SYNTHETI C LI NER

UNDER THI S ALTERNATI VE THE MATERI AL WOULD BE LEFT I N PLACE AND THE
AREAS OF H GHEST CONTAM NATI ON W LL BE CAPPED WTH A SYNTHETIC CAP. THE
CAP WOULD BE | NSTALLED OVER A 2, 700 SQUARE FOOT AREA ARCUND BOTH TP- 12
AND TP-14. PRI OR TO CAP | NSTALLATI QN, ADDI TI ONAL TESTS WOULD BE
PERFORVED ARCUND TP-12 AND TP-14 TO CONFI RM THAT SI GNI FI CANT LEVELS CF
PVC SLUDGES EXI ST AND WARRANT CAPPI NG

TH' S ALTERNATI VE WOULD NOT PROVI DE PROTECTI ON AGAI NST GROUND WATER
CONTAM NATI ON, BECAUSE THE LEACHATE GENERATED FROM THE SO L LEFT
UNCOVERED WOULD CAUSE CONCENTRATI ONS OF CONTAM NANTS | N THE GROUNDWATER
GREATER THAN THE 10-6 UCR  ALSO THE AREAS THAT WLL BE CAPPED MAY
DEVELCP CRACKS, TEARS OR PERFCRATIONS | F THEY ARE NOT PROPERLY
MAI NTAINED. TH' S COULD CONTRI BUTE TO GROUNDWATER CONTAM NATI ON THROUGH
LEACH NG OF THE VCM EDC AND TCE.

TH S ALTERNATI VE DCES NOT ATTAIN PUBLI C HEALTH AND ENVI RONVENTAL
STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 4 - CAPPING THE ENTI RE AREA WTH A SI NGLE SYNTHETI C CAP

TH' S ALTERNATI VE | NVOLVES | NSTALLATI ON OF A SYNTHETI C CAP OVER THE
ENTI RE AREA. THE | NSTALLATI ON OF THE SYNTHETI C MEMBRANE WOULD | NVOLVE
SUB- BASE GRADI NG PLACEMENT OF A SAND LAYER, | NSTALLATION OF A MEMBRANE,
TOPSO L PLACEMENT AND VECGETATION OF TOPSO L. THE SYNTHETI C LI NER WOULD
ALSO EXTEND APPROXI MATELY 10 FEET BEYOND THE AREA OF CONTAM NATI ON



TH' S ALTERNATI VE DOES NOT ATTAI N PUBLI C HEALTH AND ENVI RONMVENTAL
STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 5 - CAPPING THE ENTI RE AREA WTH A DOUBLE SYNTHETI C CAP

TH' S ALTERNATI VE | NVOLVES | NSTALLATI ON OF A DOUBLE SYNTHETI C CAP
OVER THE ENTI RE AREA. THE | NSTALLATI ON OF A DOUBLE SYNTHETI C LI NER
WOULD | NVOLVE GRADI NG THE SI TE, PLACEMENT OF A SAND LAYER, | NSTALLATI ON
OF A LOAER MEMBRANE, | NSTALLATI ON OF A DRAI NACE LAYER, PLACEMENT OF AN
UPPER MEMBRANE, TCOPSO L PLACEMENT AND VEGETATI ON OF TOPSO L.

THE DOUBLE CAP ALTERNATI VE WLL PROVI DE MORE PROTECTI ON AGAI NST
GROUNDWATER CONTAM NATI ON THAN A SI NGLE SYNTHETI C CAP.  ANY PERCOLATI ON
THAT COULD PGCSSI BLY PENETRATE THRQUGH THE FI RST CAP WOULD BE RETAI NED BY
THE DRAI NAGE LAYER AND THE SECOND CAP.

THE DOUBLE CAP ALTERNATI VE | S MORE RELI ABLE | N PREVENTI NG LEAKAGE
THAN A SI NGLE CAP AND REPRESENTS A SMALL | NCREASE | N COST.

THE DOUBLE CAP ALTERNATI VE MEETS ALL PUBLI C HEALTH AND
ENVI RONMVENTAL STANDARDS AS DEFI NED BY CERCLA

F. GROUNDWATER - REMEDI AL ALTERNATI VES

AT THE PRESENT TI ME, GROUNDWATER CONTAI NI NG EDC, VCM ND TCE | S
FLON NG WEST FROM THE AREA COF THE | DENTI FI ED SOURCES. GROUNDWATER
FLON NG TO THE NORTHWEST TOMRD ON5 TURNS | N A NORTHERLY DI RECTI ON
(ROUGHLY PARALLEL TO ROQUTE 13) AND FLOAS TOMRDS RED LI ON CREEK.
GROUNDWATER FLOW NG TOMRD ONM 16 TURNS I N A SOUTHERLY DI RECTI ON AND
FLOAS TOMRDS DRAGON RUN.  THE ALTERNATI VES TO BE DI SCUSSED BELOW
I N\VOLVE ElI THER PLUME REMEDI ATI ON OR PLUVE MANAGEMENT. FOR THE
ALTERNATI VES THAT | NVOLVE PLUME REMEDI ATI ON, THE RECOVERED WATER W LL BE
USED I N FORMOSA' S PVC PLANT OPERATI ONS. DURI NG ANY LOW WATER DEVAND
PERI GD AT THE PLANT, THE RECOVERED WATER WLL BE DI SCHARGED TO FORMOSA' S
WASTEWATER TREATMENT PLANT. THE DI SCHARGE OF THE TREATED GROUNDWATER
WLL BE | N COVPLI ANCE W TH NPDES STANDARDS.

ALTERNATI VE TECHNOLOGJ ES CONSI DERED FCR GROUNDWATER REMEDI ATI ON
I NCLUDED BI OLOG CAL, PHYSI CAL AND CHEM CAL TREATMENT. DUE TO LOW
CONCENTRATI ONS OF CONTAM NANTS | N THE GROUNDWATER, MOST ALTERNATI VES
WERE ELI M NATED ON BOTH A TECHNI CAL AND COST BASIS. Al R STRI PPl NG
REVAI NED AFTER | NI TI AL SCREENI NG BUT WAS NOT CHOSEN BECAUSE REUSE OF THE
WATER | N THE PLANT WAS MORE COST- EFFECTI VE.

ALTERNATIVE NO 1 - NO ACTION

TH' S ALTERNATI VE | NVOLVES NO REMEDI AL ACTI ON AND LEAVES THE SITE I N
I TS EXI STING STATE. A DETAI LED HYDROGEOLOG C | NVESTI GATI ON HAS
CONFI RVED THE PRESENCE OF THE CONTAM NANTS VCM EDC AND TCE I N THE
COLUMBI A AQU FER.  THE AQUI FER SERVES AS A DRI NKI NG WATER SUPPLY TO
RESI DENTS | N THE SURROUNDI NG AREA. W THOUT GROUNDWATER CONTRCLS, THE
CONTAM NANT PLUME W LL CONTI NUE TO M GRATE I N THE NORTHERLY AND
SOUTHERLY DI RECTI ONS AND W LL | MPACT THE RESI DENTI AL VELLS LOCATED
DOMGRADI ENT. AT THE PRESENT, AN ESTI MATED 25- 30 RESI DENCES ARE LOCATED
DOMGRADI ENT OF THE NORTHERLY AND SQUTHERLY PATHS OF PLUME. THE
M GRATI ON COF THE CONTAM NATED PLUME REPRESENTS A SI GNI FI CANT POTENTI AL
THREAT TO THOSE CI TI ZENS WHO ARE CURRENTLY USI NG THE AQUI FER THRCQUGH
DI RECT EXPCSURE VI A | NGESTI ON, | NHALATI ON AND DERMAL CONTACT.

THE CONTAM NATED GROUNDWATER, | F NOT RECOVERED, W LL EVENTUALLY
DI SCHARCGE | NTO RED LI ON CREEK AND DRAGON RUN.  ADDI TI ONALLY, IS HAS BEEN
CALCULATED THAT EDC AND VCM W LL BE PRESENT | N THE GROUNDWATER AT THE
DI SCHARGE PO NT | N CONCENTRATI ONS GREATER THAN ALLOWED BY EPA WATER



QUALI TY CRITERIA.  AQUATI C AND TERRESTRI AL BI OTA MAY BE | MPACTED DUE TO
THE PRESENCE OF THESE CONTAM NANTS | N THE SURFACE WATERS. ALSO, THERE
I'S A POTENTI AL THREAT TO THE POPULATI ON UTI LI ZI NG THESE CREEKS FCR
RECREATI ONAL OR DRI NKI NG PURPCSES.

A NO ACTI ON ALTERNATI VE WOULD PROVI DE NO ADDI TI ONAL PROTECTI ON TO
THE PUBLI C HEALTH OR ENVI RONMENT AND THE CONTAM NATI ON OF THE
GROUNDWATER AND SURFACE WATERS WOULD BE EXPECTED TO CONTI NUE.

ALTERNATI VE NO 2 - DOMNGRADI ENT PUVPI NG TO COLLECT CGROUNDWATER AT THE
EDCE OF THE EXI STI NG PLUME | N THE BURI ED VALLEY

TH' S ALTERNATI VE | NVOLVES | NSTALLATI ON OF TWD LI NES OF PUVPI NG
VELLS, ONE ACROSS THE BURI ED VALLEY AT THE NORTHERN EDCE OF THE PLUME
AND ONE ACROSS THE VALLEY AT THE SQUTHERN EDGE | N ORDER TO COLLECT THE
EDC, VCM AND TCE CONTAM NATED GROUNDWATER. (SEE FIG 8).

EDC AND VCM HAVE BEEN DETECTED I N MONI TORI NG VELL OV 5 (AT 1, 6000
AND 310 PARTS PER Bl LLI ON(PPB), RESPECTI VELY DURI NG AUGUST 1984
SAMPLING . WELL OW32, 300 FEET DOANGRADI ENT OF OW 5, HAS NOT SHOWN
THESE COWPOUNDS. LI KEWSE, OW22, FURTHER DOANGRADI ENT, HAS NEVER SHOMWN
EDC OR VCM  THEREFORE, THE EDCE OF THE PLUME | S SOVEWHERE BETWEEN OW 5
AND OW 32.

THROUGH AUGUST 1984, OW 3 HAD CONSI STENTLY SHOM TRACES OF EDC
(LESS THAN 5 PPB) BUT NO VCM I N THE DECEMBER 1984 SAMPLI NG EDC AND
VCM VERE DETECTED. THE NORTHERN LI NE WOULD CONSI ST OF SI X WELLS EACH
PUWPI NG 1015 GPM  OWN5 COULD BE | NCORPCRATED | NTO THI S LI NE OF PUMPI NG
WELLS. ANY EDC/ VCM TCE THAT MAY HAVE M GRATED PAST OW5 TOMRDS OW 2,
WLL BE DRAWN BACK TOMNRD AND W THDRAWN BY THE NORTHERN LI NE CF PUMPI NG VELLS.

SI X PI EZOMETERS WOULD BE | NSTALLED BOTH UPGRADI ENT AND DOANGRADI ENT
OF TH'S LINE OF WELLS. WATER LEVELS WLL BE TAKEN ON A QUARTERLY BASI S
FOR THE DURATI ON OF THE PUWPI NG TO DEMONSTRATE THAT THE SYSTEM I S
EFFECTI VELY | NTERCEPTI NG ALL EDC, VCM AND TCE CONTAM NATION I N THE
I DENTI FI ED PLUVE AREA.

THE SOUTHERN LI NE OF PUMPI NG VELLS WOULD TREND NORTHEAST FROM ROUTE
13 THROUGH ON 16. THROUGH THE ACTI ON OF THESE WELLS, ALL EDC, VCM AND
TCE FLON NG TO THE SOUTH FROM THE EXI STI NG PLUVE AREA CAN BE
| NTERCEPTED. OW 30 SHOWED EDC (1,100 PPB) AND VCM (50 PPB) FOR THE
FIRST TI ME DURI NG AUGUST 1984 SAVPLING EDC/ VOM TCE IN THE VICI NI TY OF
OM30 WLL BE DRAWN BACK TO THE PROPOSED LINE OF PUVPI NG WELLS.  SI X
Pl EZOVETERS WOULD BE | NSTALLED BOTH UPGRADI ENT AND DOWNGRADI ENT OF THI S
LINE OF WELLS, SO THAT ACCURATE WATER LEVEL DATA CAN BE COLLECTED. IN
TH'S WAY | T CAN BE SHOWN THAT ALL EDC/ VCM TCE FROM THE | DENTI FI ED PLUVE
|'S BEI NG | NTERCEPTED. S| M LAR TO THE NORTHERN LI NE, SI X PUVPI NG WELLS
WOULD BE REQUI RED.  EXI STI NG MONI TORI NG WELL OW 16 COULD BE | NCORPORATED
AS ONE OF THE PUMPI NG WELLS. EACH PUMPI NG VELL | N THE NORTHERN AND
SOUTHERN LI NES WOULD OONSI ST OF S X- | NCH DI AVETER CASI NG AND TEN FEET OF
SCREEN. WELL DEPTHS WOULD RANGE FROM 50 TO 70 FEET BELOW THE SURFACE
AND EACH WELL WOULD BE PUMPED AT 10 TO 15 GPM THE Pl EZOVETERS WOULD
OONSI ST OF TWD- | NCH DI AVETER CASI NG AND SCREEN AND BE SCREENED AT THE
SAVE HYDROGECLOG C SETTI NG AS THE PUMPI NG WELLS. THE LOWER PORTI ON OF
THE COLUVBI A AQUI FER HAS BEEN SHOM TO BE CONTAM NATED W TH EDC, VCM AND
TCE I N THE FEBRUARY 4, 1983, HYDROGECLOGY REPORT.

THESE TWO LI NES OF WELLS ARE DESI GNED TO | NTERCEPT AND COLLECT
WATER FROM THE DEEPER PORTI ON OF THE AQUI FER THAT CONTAINS THE EDC, VCM
AND TCE. THE EXACT NUMBER, LOCATI ON AND PUWPI NG RATES W LL BE ADJUSTED,
I F NECESSARY, DURI NG THE FI NAL DESI GN PHASE OF THE REVEDI AL PROGRAM TO
ENSURE COWPLETE CAPTURE OF THE GROUNDWATER PLUME.



THE RECOVERY WELLS WLL BE CPERATED UNTI L THE CONCENTRATI ONS OF
VCM EDC AND TCE I N THESE WELLS REACH 1 PPB, 0.94 PPB, AND 2.7 PPB
RESPECTI VELY FOR TWD CONSECUTI VE SAMPLE ANALYSI S.

TH' S ALTERNATI VE ALSO | NCLUDES REPLACEMENT OF THE CETTY GAS
STATI ON, STAPLEFCRD CHEVROLET AND TELEPHONE COVPANY RELAY STATI ON WELLS.
A PILOT HOLE TO 300 FEET BELOW LAND SURFACE W LL BE DRI LLED AND SEDI MENT
CORES WLL BE LOGGED AT REGULAR | NTERVALS. A SUI TABLE WATER- BEARI NG
UNIT IN Bl THER THE MAGOTHY OR UPPER POTOVAC AQUI FERS W LL THEN BE
SELECTED AS AN ALTERNATI VE SOURCE OF WATER TO THESE BUSI NESSES.

TWO MONI TORI NG VELLS WLL BE | NSTALLED AT THE SOUTHERN EDGE OF THE
PLUME TO MONI TOR THE MOVEMENT COF THE CONTAM NATED PLUVE. THESE WELLS
WLL BE SAMPLED SEM - ANNUALLY FCR VCM EDC AND TCE. DOMNGRADI ENT
RESI DENTS USI NG WELL WATER W LL BE PROVI DED A PERVANENT POTABLE WATER
SUPPLY, | F EPA/ DNREC DETERM NE AT ANY TI ME, THAT CONTAM NATI ON OF THE
RESI DENTI AL VELLS 1S | MM NENT.

TH' S ALTERNATI VE PROVI DES FOR PLUME CONTROL, GROUNDWATER REMEDI ATI ON AND
ALTERNATE WATER SUPPLI ES.

ALTERNATI VE NO 3 - DOANGRADI ENT AND W TH N PLUMVE PUWPACGE TO COLLECT ALL
CONTAM NATED GROUNDWATER

THI S ALTERNATI VE | \VOLVES THE TWD LI NES OF PUMPI NG WELLS DESCRI BED
IN ALTERNATIVE NO. 2. IN ADDITION, A TH RD LINE OF WELLS WOULD BE SET
UP WTH N THE EXI STING PLUME AREA. USE OF THE THREE LI NES OF WELLS
WOULD SPEED UP THE CLEAN-UP TI ME, BECAUSE MORE WATER WOULD BE COLLECTED.
(SEE FIG 8).

THE TH RD LI NE OF WELLS WOULD CONSI ST OF El GHT NEW PUMPI NG WELLS
SPACED APPROXI MATELY 125 FEET APART. THE LI NE WOULD EXTEND FROM THE
VICINITY OF EXI STING MONI TORI NG VELL OV 17 TOMRDS MONI TORI NG VELL OW 1.
BOTH FOUR- | NCH DI AMETER MONI TORI NG WELLS OW 17 AND OM1 COULD BE USED AS
PART OF TH'S SYSTEM THE TOTAL OF TEN WELLS IN THI' S LI NE WOULD BE
PUWPED AT 10 GPM EACH WHI CH WOULD ADD AN EXTRA 100 GPM OF PUWMPACE TO
TH S ALTERNATI VE.

THE TH RD LI NE OF NEWWELLS WTH N THE EXI STI NG PLUME AREA WOULD
EFFECTI VELY | NTERCEPT CONTAM NATED GROUNDWATER FLOW NG FROM THE
| DENTI FI ED SOURCES. THE TWD LINES IN THE BUR ED VALLEY WOULD
EFFECTI VELY | NTERCEPT GROUNDWATER CONTAI NI NG EDC, VCM AND TCE FROM THE
EDCE OF THE EXI STI NG PLUME.

EACH WELL IN THE TH RD LI NE OF WELLS WOULD CONSI ST OF A SI X-1 NCH
DI AMETER CASI NG WTH FI VE FEET OF SCREEN. THESE WELLS WOULD BE
SHALLOMER THAN THEI R BUR ED VALLEY EQUI VALENTS DUE TO THE H GHER
ELEVATI ON OF THE UNDERLYI NG AQUI TARD. | T IS ESTI MATED THAT THESE WELLS
WLL BE 50 FEET DEEP. THE EXACT NUMBER, LOCATI ON AND PUWMPI NG RATES W LL
BE ADJUSTED, |F NECESSARY, DURI NG THE FI NAL DESI GN PHASE OF THE REMEDI AL
PROGRAM TO ENSURE COVPLETE CAPTURE CF THE GROUNDWATER PLUME.

IT 1S RECOWENDED THAT TEN 2-1 NCH DI AMETER Pl EZOVETERS BE | NSTALLED
BOTH UPGRADI ENT AND DOWNGRADI ENT OF TH'S TH RD LI NE TO EFFECTI VELY
MEASURE THE EXTENT OF THE RADI US OF | NFLUENCE OF THI S LI NE TO THE WEST.

TH S SYSTEM OF THREE LI NES OF PUVPI NG VEELLS HAS ONE MAJCR
ADVANTAGE. ONE VOLUMVE (FROM THE SOURCES TO THE | NTERCEPT WELLS) OF THE
| DENTI FI ED PLUVE CAN BE REMOVED IN HALF THE TI ME THAT AN EQUAL VOLUME OF
CONTAM NATED WATER WOULD BE CAPTURED THROUGH | MPLEMENTATI ON COF
ALTERNATIVE |. THE THIRD LINE I S LOCATED DOANGRADI ENT OF A LONER
PERVEABI LI TY AREA WHERE GROUNDWATER FLOW RATES ARE SI GNI FI CANTLY SLOVER



THAN I N THE BURI ED VALLEY. THUS THE CLEANUP OF THE PLUME COULD BE
COVPLETED I N LESS TI ME. A POTENTI AL DI SADVANTAGE OF THI S EXPANDED
SYSTEM | S THAT THE LARGER VOLUME OF WATER REMOVED (280 GPM TOTAL) MAY
LIMT CHO CES FOR DI SPCsI TI ON OF WATER

THE RECOVERY WELLS WOULD BE SHUT OFF WHEN THE CONCENTRATI ONS OF
VCM EDC AND TCE I N THE RECOVERY VELLS REACH 1 PPB, 0.04 PPB, AND 2.7
PPB RESPECTI VELY FOR TWD CONSECUTI VE SAMPLE ANALYSES.

TH' S ALTERNATI VE | NCLUDES REPLACEMENT OF THE GETTY GAS STATI QN
STAPLEFORD CHEVRCLET AND TELEPHONE COVPANY RELAY STATI ON VELLS AS
DESCRI BED | N ALTERNATI VE NO. 2.

TWO MONI TORI NG VELLS W LL BE | NSTALLED AT THE SOUTHERN EDGE OF THE
PLUME TO MONI TOR MOVEMENT OF THE CONTAM NATED PLUME. THESE WELLS WLL
BE SAMPLED SEM - ANNUALLY FOR VCM EDC AND TCE. THE THREE LI NES OF WELLS
ARE DESI GNED TO | NTERCEPT AND COLLECT WATER FROM THE DEEPER PORTI ON OF
THE AQUI FER THAT CONTAINS THE EDC, VCM AND TCE. THE EXACT NUMBER,

LOCATI ON AND PUVPI NG RATES OF THESE WELLS WLL BE ADJUSTED, |F
NECESSARY, DURI NG THE FI NAL DESI GN PHASE OF THE REMEDI AL PROGRAM TO
ENSURE COWPLETE CAPTURE OF THE GROUNDWATER PLUME.

ALTERNATI VE NO 4 - PLUME MANAGEMENT

THE FOURTH ALTERNATI VE |'S PLUVE MANAGEMENT. PLUVE MANAGENENT

| N\VOLVES | MPLEMENTATI ON OF A MONI TORI NG NETWORK TO TRACK THE MOVEMENT OF
THE PLUME TO RECEPTCRS. UNDER NATURAL CONDI TI ONS, GROUNDWATER | N THE
BUR ED VALLEY FLOAS El THER TO THE NCRTH CR SOUTH TO DI SCHARGE | NTO RED
LI ON CREEK OR DRAGON RUN RESPECTI VELY (FI GURE 8). THE RATE OF MOVEMENT
OF THE EXI STING PLUVE TO THE NORTH APPEARS TO BE SLOWER THAN MOVEMENT TO
THE SOUTH BECAUSE SEDI MENTS TO THE NORTH ARE S| GNI FI CANTLY LESS
PERVEABLE THAN THOSE TO THE SOUTH (BASED ON PUMP TEST RESULTS). (SEE
FIG 9).

A NUMBER OF | TEM5 MJUST BE ADDRESSED | N | MPLEMENTI NG ANY PLUME
MANAGEMENT ALTERNATI VE. THESE ARE:

1. THE PRQJECTED PATH(S) OF THE PLUME MJUST BE VERI Fl ED.

2. THE | DENTI FI ED SQURCES MJST BE ABATED SO THE PLUME | S ALLOWED TO
FLUSH | TSELF NATURALLY.

3. AN ADEQUATE MONI TORI NG SYSTEM MJUST BE SET UP OVER THE LI FETI ME
OF THE EXI STI NG PLUME.

4. DOVESTI C VEELLS IN THE PATH OF THE PLUVE, PARTI CULARLY AT THE
SAME HORI ZON I N THE AQUI FER, MJST BE | DENTI FI ED SO ALTERNATI VE
SUPPLI ES OF WATER CAN BE PROVI DED, | F NECESSARY.

5. THE FUTURE USE CF LANDS ABOVE THE PLUME MUST BE DETERM NED SO AS
TO PREVENT SUPPLY WELLS FROM | NADVERTENTLY BEI NG | NSTALLED | NTO
THE PLUME.

6. THE EFFECTS (I F ANY) OF PLUME DI SCHARGE | NTO RECEPTORS MJUST BE
DETERM NED.

TH' S ALTERNATI VE ALLOAS CONTI NUI NG CONTAM NATI ON OF THE AQUI FER AND
DEVANDS EXTENSI VE MONI TORI NG AND | NSTI TUTI ONAL CONTRCLS.  EPA HAS
DETERM NED THAT TH S DOES NOT MEET ALL PUBLI C HEALTH AND ENVI RONMENTAL
STANDARDS AS DEFI NED BY CERCLA.

ALTERNATI VE NO 5 - DELAWARE DNREC - REMEDI AL ALTERNATI VE



THE STATE OF DELAWARE PROPCSED AN ADDI TI ONAL ALTERNATI VE TO THE
FOUR DESCRI BED ABOVE. | N THE STATE S PROPCSAL AN | NDUSTRI AL WATER
SUPPLY WELLFI ELD WOULD BE DEVELOPED ALONG EI THER THE EAST OR WEST SI DE
OF ROUTE 13. THE RESULTI NG WATER SUPPLY COULD BE USED BY
STAUFFER/ FORMOSA FOR ONE OR MORE PURPOSES | N ONGOI NG OPERATI ONS.  THE
STATE ASSUMED THAT THE GROUNDWATER WOULD HAVE A MAXI MUM CONCENTRATI ON OF
EDC AND' OR VCM OF 1000 PPB. THE ACTUAL DETECTI ONS PROVI DE AN AVERAGE
CONCENTRATI ON OF 7,000 PPB EDC, 400 PPB VCM AND 10 PPB TCE FOR
GROUNDWATER COLLECTED BY THE RECOVERY WVELLS. CGROUNDWATER FLOW PATHS
WERE PRQIECTED FROM THE | DENTI FI ED SOURCES TO EACH OF THE POTENTI AL
RECOVERY WELLS. THE HI GHEST LEVELS COF VCM EDC AND TCE RECCRDED AT EACH
MONI TORI NG VELL WTH N A FLOW PATH WERE AVERAGED. EACH OF THESE NUMBERS
WAS THEN AVERAGED. THESE CALCULATI ONS TAKE | NTO ACCOUNT 25% DI LUTI ON BY
UNCONTAM NATED WATER W THDRAWN ALONG W TH THE PLUVE WATER

SUCH A VELLFI ELD WOULD ACCOVPLI SH THE MAJOR GOALS DESCRI BED I N THE
STATE S PROPCSAL. THE MAJOR GOALS OF THE STATE S PROPCSED ALTERNATI VE
ARE TO PROVI DE WATER FROM A VELLFI ELD WH LE ENSURI NG PROTECTI ON OF THE
DEEPER AQUI FER SYSTEM AN ANCI LLARY BENEFI T | S THE REMOVAL OF WATER
CONTAI NI NG EDC, VCM AND TCE. THE STATE ALSO PROPOSED TO CONSTRUCT A
WATERLI NE FOR THE RESI DENCES ALONG THE DI SCHARGE PATH AS PART OF THE
CLEANUP. HOWEVER, MALCOLM PI RNIE DETERM NED THAT THI S ALTERNATI VE WOULD
NOT EFFECTI VELY REMOVE ALL EDC, VCM AND TCE FROM THE | DENTI FI ED PLUVE.

I N PARTI CULAR, THE DNREC S ALTERNATI VE WOULD BE UNABLE TO CAPTURE ALL OF
THE PLUVE UNLESS WELLS ARE | NSTALLED ALONG THE ENTI RE W DTH OF THE
PLUME, PARALLEL TO THE BURI ED VALLEY AND | N POOR WATERBEARI NG AREAS.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

ALTERNATI VES WERE EXAM NED | N LI GHT OF APPLI CABLE FEDERAL, STATE
AND LOCAL ENVI RONVENTAL PROGRAM REQUI REMENTS AND | N LI GHT OF ALL CERCLA
REQUI REMENTS.

THE REMEDI AL ACTI ONS PROPCSED W LL BE COORDI NATED W TH THE STATE TO
I NSURE THAT THE WATER AND AIR QUALITY WLL MEET ALL APPLI CABLE STANDARDS.

#RA
RECOMMENDED ALTERNATI VE ( SEE TABLE 6)

SECTI ON 300. 68(J) OF THE NATI ONAL CONTI NGENCY PLAN (NCP) STATES
THAT THE APPROPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY THE LEAD
AGENCY' S SELECTI ON OF A REMEDI AL ALTERNATI VE WHI CH THE AGENCY DETERM NES
|'S OOST- EFFECTI VE (1.E., THE LOAEST COST ALTERNATI VE THAT | S TECHNI CALLY
FEASI BLE AND RELI ABLE AND WH CH EFFECTI VELY M TI GATES AND M NI M ZES
DAVAGE TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE AND
THE ENVI RONVENT). | N SELECTI NG A REMEDI AL ALTERNATI VE, EPA MJST
OONSI DER ALL ENVI RONVENTAL LAWS THAT ARE APPLI CABLE. BASED ON THE
EVALUATI ON OF THE COST EFFECTI VENESS OF EACH PROPCSED ALTERNATI VE, THE
ANALYS| S CONTAI NED ABOVE AND THE COMMVENTS RECEI VED FROM THE PUBLI C AND
| NFORMATI ON FROM THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND
ENVI RONVENTAL CONTROL (DNREC), WE RECOMVEND THE FOLLOW NG REMEDI AL
ALTERNATI VE FOR THE Sl X- | DENTI FI ED SOURCES AND THE GROUNDVWATER

1. OFF- GRADE BATCH PI TS - EXCAVATE AND REMOVE PVC SLUDGES AND
CONTAM NATED SO LS TO THE LEVELS TO BE DETERM NED AT THE DESI GN STAGE;
I NSTALL A DOUBLE SYNTHETI C (OR RCRA CONFORM NG EQUI VALENT) LI NER,

I NSTALL MONI TORI NG VEELLS AND PERFORM QUARTERLY SAMPLE ANALYSI S FOR TCE,
EDC AND VCM  THE EXCAVATED MATERI AL WLL BE DI RECTLY PROCESSED AND
RECOVERED ( ESTI MATED BY THE COMPANI ES TO BE 80-85% AS A SALEABLE

FI NI SHED PRCDUCT TO THE NMAXI MUM EXTENT POSSI BLE.  NON- RECOVERABLE



MATERI AL WLL BE DI SPCSED OF OFF-SI TE AT AN APPROVED RCRA FACI LI TY.
SINCE TH S ALTERNATI VE | NVOLVES RECOVERY OF CONTAM NATED SLUDGES, THE
R SK OF GROUNDWATER CONTAM NATI ON FROM THESE SLUDGES W LL BE ELI M NATED.

THE DOUBLE LI NER WLL PROVI DE THE MOST PROTECTI ON AGAI NST LEAKAGE
OF THE CONTAM NANTS.

2. RV POND - THE SAME REMEDY AS DESCRI BED ABOVE FOR THE OFF- GRADE
BATCH PI TS.

3. UNLINED DI TCHES - EXCAVATE AND REMOVE PVC SLUDGE, | NSTALL A
SI NGLE SYNTHETI C LINER. THE EXCAVATED MATERI AL WLL BE DI SPCSED OF
OFF- SI TE AT AN APPROVED RCRA FACI LI TY. EXCAVATI ON AND REMOVAL OF PVC
SLUDGES WLL ELI M NATE THE RI SK OF GROUNDWATER CONTAM NATI ON FROM THESE
SLUDGES. THE SI NGLE SYNTHETI C LI NER WLL PROVI DE PROTECTI ON AGAI NST
LEAKAGE OF THE CONTAM NANTS | NTO THE GROUNDWATER

4. AERATED LAGOONS - EXCAVATE AND REMOVE PVC SLUDGE, CLEAN AND
REPAI R LAGOONS, | NSTALL A DOUBLE SYNTHETI C (OR RCRA CONFORM NG
EQUI VALENT) LINER AND MONI TORI NG WELLS. THE EXCAVATED MATERI AL WLL BE
RECOVERED ( ESTI MATED BY THE COVPANI ES TO BE 80-85% AND THE
NON- RECOVERABLE MATERI AL WLL BE DI SPCSED OF OFF-SI TE AT AN APPROVED
RCRA FACILITY. THE RECOVERY OF CONTAM NATED SLUDGES W LL ELI M NATE THE
R SK OF GROUNDWATER CONTAM NATI ON FROM THESE SLUDGES. CLEAN NG AND
REPAI R OF THE CONCRETE LI NER AND | NSTALLATI ON OF A DOUBLE LI NER ON TCP
WLL PROVI DE THE MOST PROTECTI ON AGAI NST LEAKAGE OF THE CONTAM NANTS
I NTO THE GROUNDWATER

5. CLOSED BURI ED SLUDGE PI TS - PLACE A DRAI NAGE LAYER ON TOP OF THE
ORIG NAL LINER  THEN COVER W TH A SECOND SYNTHETI C LI NER ( OR COVMPARABLE
SUBSTI TUTE | N COVPLI ANCE W TH THE REQUI REMENTS OF RCRA), TOPSO L AND
REVECETATE. THE DOUBLE SYNTHETI C COVER W LL PROVI DE PROTECTI ON AGAI NST
STORMMTER PERCCOLATI ON AND GROUNDWATER CONTAM NATI ON

6. FORMER PVC STORAGE AREA - COVER AND CAP THE ENTI RE AREA WTH A
DOUBLE SYNTHETI C ( OR COVPARABLE SUBSTI TUTE | N COWMPLI ANCE W TH THE
REQUI REMENTS OF RCRA) CAP AND REVEGETATE. THE CAP WLL PROTECT THE
GROUNDWATER FROM THE LEACHI NG OF THE CONTAM NANTS.

7. GROUNDWATER - I NSTALL ONE LI NE OF SI X GCROUNDWATER RECOVERY WELLS
AT THE NORTHERN EDGE OF THE PLUME, AND ANOTHER SI X WELLS AT THE SCQUTHERN
EDCE. REUSE THE COLLECTED GROUNDWATER I N FORMOSA' S PLANT AND DURI NG THE
LOWV WATER DEMAND AT THE PLANT DI SPCSE OF THE GROUNDWATER AT THE
WASTEWATER TREATMENT PLANT. | NSTALL TWO MONI TORI NG VELLS AT THE
SOUTHERN EDCE OF THE PLUME. THE RECOMVENDED RECOVERY SYSTEM W LL
COLLECT THE CONTAM NANTS AND PREVENT THE PLUME FROM M GRATI NG FURTHER

#QOM
OPERATI ON AND VAl NTENANCE

PERI CDI C | NSPECTI ON AND NMAI NTENANCE W LL BE REQUI RED FOR ALL THE
LI NERS AND THE CAPS TO ASSURE THAT THEY ARE FUNCTI ONI NG PRCOPERLY.
PERI CDI C | NSPECTI ON AND NMAI NTENANCE W LL ALSO BE NECESSARY DURI NG
OPERATI ON OF THE RECOVERY SYSTEM  THE OPERATOR OF THE RECOVERY SYSTEM
SHOULD HAVE EXPERI ENCE WTH A MUNI Cl PAL WELLFI ELD CR CONTAM NATED
GROUNDWATER PUWPI NG SYSTEM CR HAVE DEMONSTRATED EXPERI ENCE I N A
GROUNDWATER RELATED FI ELD.

PROPER MAI NTENANCE OF THE GROUNDWATER TREATMENT SYSTEM W LL BE
REQUI RED TO ENSURE COVPLI ANCE W TH THE NPDES AND THE CLEAN Al R ACT.

THE GROUNDWATER MONI TORI NG PROGRAM FOR THE SOURCES AND RECOVERY



WALL SYSTEM W LL COMMENCE AFTER | NSTALLATI ON OF THE LI NERS, CAPS AND THE
RECOVERY WELLS (EST. 12 MONTHS). PERI ODIC ANALYSI S WLL EVALUATE THE
EFFECTI VENESS OF THE SELECTED REMEDY.

EVALUATI ON OF ALTERNATI VES NOT SELECTED
OFF- GRADE BATCH PI TS AND RV POND

THE ALTERNATI VE THAT | NVOLVED | NSTALLATI ON OF A CLAY LI NER WAS NOT
CHOSEN, BECAUSE | T MAY NOT BE COVPLETELY RELI ABLE DUE TO THE POTENTI AL
FOR CRACKI NG

THE ALTERNATI VE THAT | NVOLVED | NSTALLATI ON OF A SI NGLE SYNTHETI C
LI NER WAS NOT CHOSEN, BECAUSE I T WAS LESS RELI ABLE THAN THE DOUBLE
SYNTHETI C LINER | F THE WASTEWATER PENETRATES THE SI NGLE SYNTHETI C
LINER I T WOULD CAUSE GROUNDWATER CONTAM NATI ON.  OVERALL, BOTH THE CLAY
AND SI NGLE SYNTHETI C LI NERS ARE LESS RELI ABLE AND ENVI RONMENTALLY
EFFECTI VE THAN THE DOUBLE SYNTHETI C LI NERS.

THE DOUBLE LI NER IS MORE RELI ABLE | N PREVENTI NG LEAKAGE THAN THE
CLAY OR SINGLE LI NER OVER TI ME AND REPRESENTS A SMALL | NCREASE | N COST
($500, 000 VS. $460, 000 AND $450, 000 FOR OFF- GRADE BATCH PI TS AND
$250, 000 VS. $232, 000 AND $227, 000 FOR RV POND) .

BOTH CLAY AND S| NGLE SYNTHETI C LI NERS DO NOT MEET ALL PUBLIC
HEALTH AND ENVI RONVENTAL STANDARDS AS DEFI NED BY CERCLA.

UNLI NED DI TCHES

THE SI NGLE SYNTHETI C LI NER WAS CHOSEN OVER THE CONCRETE LI NER
ALTERNATI VE. THE CONCRETE LI NER WAS LESS ENVI RONMVENTALLY EFFECTI VE THAN
SYNTHETI C LI NER DUE TO THE PGCSSI BI LI TY OF CRACKING THE CONCRETE LI NER
WAS ALSO MORE EXPENSI VE THAN THE SYNTHETI C LI NER ($115, 000 VS. $65, 000).

THE SI NGLE SYNTHETI C LI NER MEETS ALL PUBLI C HEALTH AND ENVI RONVENTAL
STANDARDS AS DEFI NED BY CERCLA.

AERATED LAGOONS

THE ALTERNATI VE THAT | NVOLVED CLEANI NG AND REPAI R OF THE EXI STI NG
CONCRETE LI NER WAS NOT CHOSEN, BECAUSE | T WOULD STILL BE SENSI TI VE TO
CRACKI NG AND ERCSI ON DURI NG | TS OPERATION. | F THE CRACKI NG OCCURS, I T
COULD CAUSE FURTHER GROUNDWATER CONTAM NATI ON.

THE ALTERNATI VE THAT CONSI DERED | NSTALLATI ON OF A SI NGLE SYNTHETI C
LI NER WAS NOT CHOSEN BECAUSE | T WAS LESS RELI ABLE AND ENVI RONMVENTALLY
LESS AFFECTI VE THAN THE DOUBLE SYNTHETI C LI NER

THE DOUBLE SYNTHETI C LINER IS MORE RELI ABLE | N PREVENTI NG LEAKAGE
THAN SI NGLE SYNTHETI C LI NER OR CONCRETE LI NER OVER Tl ME AND REPRESENTS A
SVALL | NCREASE | N COST ($425,000 VS. $343,000 AND $278, 000) .

BOTH THE CONCRETE AND SI NGLE SYNTHETI C LI NERS DO NOT MEET ALL
PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS AS DEFI NED BY CERCLA.

CLOSED BURI ED SLUDCGE PI TS

THE ALTERNATI VE THAT | NVOLVED KEEPI NG THE EXI STI NG CAP WAS NOT
CHOSEN BECAUSE | T WAS LESS ENVI RONVENTALLY EFFECTI VE THAN THE DOUBLE
SYNTHETIC CAP. I T DID NOT MEET ALL PUBLIC HEALTH AND ENVI RONVENTAL
STANDARDS AS DEFI NED BY CERCLA.



TOTAL EXCAVATI ON AND REMOVAL COF CONTAM NATED SLUDGES WAS REJECTED,
BECAUSE | T OFFERED COVPARABLE PROTECTI ON TO THE DOUBLE SYNTHETI C CAP,
BUT WAS CONSI DERABLY MORE EXPENSI VE ($5, 946, 000 VS. $155, 000).

FORMER PVC RESI N STORAGE AREA

THE ALTERNATI VE THAT | NVOLVED EXCAVATI ON AND REMOVAL OF H GHEST
CONTAM NATI ON AREAS WAS NOT CHOSEN, BECAUSE THE CONCENTRATI ONS OF
CONTAM NANTS LEFT ON-SI TE WOULD CAUSE FURTHER DEGRADATI ON OF THE
GROUNDWATER THROUGH LEACHI NG OF THE CONTAM NANTS.

THE ALTERNATI VE THAT | NVOLVED CAPPI NG THE HI GHEST CONTAM NATI ON
AREAS W TH SYNTHETI C LI NER WAS NOT CHOSEN BECAUSE THE UNCOVERED AREAS
WOULD ALSO CAUSE FURTHER DEGRADATI ON OF THE GROUNDWATER

CAPPI NG THE ENTI RE AREA W TH SI NGLE SYNTHETI C LI NER WAS REJECTED
BECAUSE | T WAS LESS ENVI RONMENTALLY EFFECTI VE THAN THE DOUBLE SYNTHETI C
CAP.

THE DOUBLE CAP IS MORE RELI ABLE THAN THE SI NGLE CAP OVER TI ME AND
REPRESENTS A SMALL | NCREASE | N COST ($295,000 VS. $180, 000) .

FURTHERMORE, ALL THREE OF THE ALTERNATI VES DESCRI BED ABOVE DO NOT
MEET ALL PUBLI C HEALTH AND ENVI RONMENTAL STANDARDS AS DEFI NED BY CERCLA

GROUNDWATER

ALTERNATIVE NO 3 (I.E., 3 LINES OF RECOVERY WELLS) WAS REJECTED,
BECAUSE THE ONLY ADVANTACE | T HAD OVER ALTERNATIVE NO. 2 (I.E., 2 LINES
OF WELLS) WAS THAT I T WOULD TAKE A SHORTER TI ME TO CLEAN- UP THE
GROUNDWATER. HOWEVER, | T WAS MORE EXPENSI VE WH LE OFFERI NG THE SAME
LEVEL OF PROTECTI ON AS ALTERNATI VE NO. 2 ($839, 000 VS. $599, 000).

BOTH THE PLUVE MANAGEMENT ALTERNATI VE AND ALTERNATI VE NO. 5 WERE
MORE EXPENS|I VE AND OFFERED LESS PROTECTI ON THAN ALTERNATI VE NO. 2
(%1, 720,000 AND $2, 285, 000 VS. $599, 000).

PLUME MANAGEMENT WAS ALSO REJECTED BECAUSE I T ALLONG FOR
CONTAM NATI ON OF THE AQUI FER AND NATURAL "FI NI SHING' CF THE CONTAM NANTS
RATHER THAN " CLEANUP" OF THE GROUNDWATER

ALTERNATI VE NO 5 WAS REJECTED BECAUSE | T WAS DETERM NED THAT I T
WOULD NOT COLLECT ALL OF THE CONTAM NATI ON | N THE GROUNDWATER

#TVA
TABLES, MEMORANDA, ATTACHMENTS
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RESPONSI VENESS SUMVARY
DELAWARE CI TY PVC SI TE
NEW CASTLE COUNTY, DELAWARE
SEPTEMBER 1986

TH S COMUNI TY RELATI ONS RESPONS| VENESS SUMVARY |'S DI VI DED | NTO

THE FOLLOW NG SECTI ONS:

SECTION | : OVERVI EW - A DI SCUSSI ON OF EPA | N\VOLVEMENT AT THE SI TE
AND A DESCRI PTI ON OF THE EPA' S PREFERRED REMEDI AL
ACTI ON ALTERNATI VE.

SECTION I1: SUMVARY CF PUBLI C COMVENTS RECEI VED DURI NG THE PUBLI C
COWENT PERI CD AND AGENCY RESPONSES - A SUMVARY CF
COWVENTS CATEGCORI ZED BY TCPI C AND FOLLOWED BY EPA
RESPONSES.

SECTION 111: REMAI NI NG CONCERNS - A DESCRI PTI ON COF REMAI NI NG
COVWUNI TY CONCERNS THAT EPA AND THE DELAWARE DEPARTMENT
OF NATURAL RESOURCES AND ENVI RONMENTAL CONTRCL SHOULD
CONSI DER | N CONDUCTI NG THE REMEDI AL DESI GN AND REMEDI AL
ACTI ONS AT THE SI TE.

I'N ADDI TION TO THE ABOVE SECTI ONS, A LIST COF EPA COMWUNI TY

RELATI ONS ACTI VI TI ES CONDUCTED AT THE DELAWARE CI TY PVC SITE IS | NCLUDED
AS ATTACHVENT A OF THI S RESPONSI VENESS SUMVARY.

OVERVI EW

IN 1983, THE DELAWARE CI TY PVC SI TE WAS | NCLUDED ON THE NATI ONAL
PRIORI TIES LI ST (NPL).

IN MAY, 1984, EPA AND THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND
ENVI RONVENTAL CONTRCL ( DNREC) ENTERED | NTO A CONSENT ORDER W TH
STAUFFER AND FORMOSA TO PERFCRM A FEASI BI LI TY STUDY (FS) FOR THE SI TE
AND TO | MPLEMENT THE APPROVED REMEDI AL ACTION. THE FS EVALUATED 18
ALTERNATI VES FOR REMEDI ATI NG THE SI X | DENTI FI ED SOURCES OF

CONTAM NATI ON AND FOUR ALTERNATI VES FOR GROUNDWATER REMEDI ATI ON.

COMMUNI TY | NTEREST AND | NVOLVEMENT DURI NG THE TI ME BETWEEN THE Sl GNI NG
OF THE CONSENT ORDER AND THE OPENI NG OF THE COMMENT PERI CD ON THE
PREFERRED ALTERNATI VE WERE VERY LI M TED.

THE FS WAS RELEASED TO THE PUBLI C FOR REVI EW AND COMMENT ON JULY 27,
1986. TH S MARKED THE OPENI NG OF THE COMMENT PERI GD, WHI CH EXTENDED
UNTI L SEPTEMBER 3, 1986. DURI NG THE COMWENT PER OD, THE EPA AND THE
DNREC RECOMMVENDED PREFERRED REMEDI AL ALTERNATI VES FOR THE SI X
CONTAM NATI ON SOURCES AS WELL AS FOR GROUNDWATER REMEDI ATI ON.

THE ALTERNATI VES ARE DESCRIBED IN DETAIL IN SECTION 5.0 OF THE FS
REPCRT. I N SUMVARY, THE EPA'S AND DNREC S RECOMVENDED ALTERNATI VES
FOR THE SI X CONTAM NATI ON SOURCES AND GROUNDWATER ARE AS FOLLOWE:

DESCRI PTI ON OF THE SELECTED REMEDY:

1. OFF- GRADE BATCH PI TS - EXCAVATE AND REMOVE EXI STI NG POLYVI NYL
CHLORI DE (PVC) SLUDGE AND CONTAM NATED SO LS TO THE LEVELS TO BE
DETERM NED AT THE DESI GN STAGE; | NSTALL A DOUBLE SYNTHETI C LI NER,
I NSTALL MONI TORI NG WELLS AND PERFORM QUARTERLY SAMPLE ANALYSI S
FOR TRI CHLORCETHYLENE (TCE), 1,2, DI CHLORCETHANE (EDC) AND VI NYL
CHLORI DE MONOMER (VCM), THE CONTAM NANTS OF CONCERN AT THE SI TE.



THE EXCAVATED MATERI AL WLL BE DI RECTLY PROCESSED AND RECOVERED
AS A SALEABLE FI Nl SHED PRODUCT TO THE MAXI MUM EXTENT PGCSSI BLE.
NON- RECOVERABLE MATERI AL W LL BE DI SPOSED OF OFF-SI TE AT AN
APPROVED RCRA FACILITY (EST. 1 YEAR.

STORMMTER RESERVO R (RV POND) - THE SAME REMEDY AS DESCRI BED FCR
THE ABOVE OFF- GRADE BATCH PITS (EST. 1 YEAR).

UNLI NED DI TCHES - EXCAVATE AND REMOVE PVC SLUDGE, | NSTALL A SINGLE
SYNTHETI C LI NER  THE EXCAVATED NMATERI AL WLL BE DI SPOSED OF
OFF-SI TE AT AN APPROVED RCRA FACI LI TY (EST. 8 MONTHS).

AERATED LAGOONS - EXCAVATE AND REMOVE PVC SLUDGE, CLEAN AND REPAI R
LAGOONS AS NECESSARY, | NSTALL A DOUBLE SYNTHETI C LI NER, | NSTALL
MONI TORI NG VELLS AND PERFORM QUARTERLY SAMPLI NG ANALYSI S FOR TCE,
EDC AND VCM  THE EXCAVATED MATERI AL WLL BE RECOVERED TO THE

MAXI MUM EXTENT PGSSI BLE AND NON- RECOVERABLE MATERI AL WLL BE

DI SPCSED OF OFF- SI TE AT AN APPROVED RCRA FACI LI TY (EST. 18 MONTHS).

CLOSED BURI ED SLUDGE PI TS - PLACE A DRAI NAGE LAYER ON TOP OF THE
EXI STI NG SYNTHETI C CAP, AND COVER WTH A SECOND SYNTHETI C CAP
(OR COVPARABLE SUBSTI TUTE I N COWVPLI ANCE W TH THE REQUI REMENTS OF
RCRA) AND TOPSO L AND THEN REVECETATE (EST. 1 YEAR).

FORMER PVC STORAGE AREA - COVER AND CAP THE ENTI RE AREA WTH A
DOUBLE SYNTHETI C CAP (OR COVPARABLE SUBSTI TUTE | N COVPLI ANCE W TH
THE REQUI REMENTS OF RCRA) AND THEN REVECGETATE (EST. 6 MONTHS).

GROUNDWATER - I NSTALL A LINE OF SI X GROUNDWATER RECOVERY VEELLS AT
THE NORTHERN EDGE OF THE CONTAM NANT PLUVE, AND ANOTHER SI X WELLS
AT THE SQUTHERN EDGE. REUSE THE COLLECTED GROUNDWATER | N FORMOSA' S
PLANT COPERATIONS. DURI NG PERI CDS OF LOW WATER DEMAND | N THE PLANT,
TREAT THE GROUNDWATER IN THE EXI STI NG WASTE WATER TREATMENT PLANT.

I NSTALL TWD MONI TORI NG VEELLS AT THE SQUTHERN EDGE OF THE PLUME.
PROVI DE AN ALTERNATE WATER SUPPLY FCR EXI STI NG CONTAM NATED WELLS.

OPERATI ON AND MAI NTENANCE (&M FOR THE REMEDY WLL | NCLUDE AS A

M N MJM REGULAR | NSPECTI ONS AND, AS NECESSARY, REPAIRS TO THE

LI NERS AND CAPS. THE GROUNDWATER RECOVERY SYSTEM W LL BE ROUTI NELY
MONI TORED TO ASSURE THAT I T IS CAPTURI NG THE CONTAM NATED PLUME.

SUMVARY COF PUBLI C COMMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD
AND AGENCY RESPONSES

COMMENTS RAI SED DURI NG THE DELAWARE CI TY PVC SI TE PUBLI C COMVENT
PERI D ARE SUMVARI ZED BRI EFLY BELOW THE COMMVENTS RECEI VED DURI NG
THE COWENT PERI OD, JULY 27 TO SEPTEMBER 3, 1986, ARE CATEGCRI ZED BY
RELEVANT TCPI CS.

REMEDI AL ALTERNATI VE PREFERENCES

1. ONE COMMENTCOR SUGGESTED THAT EPA AND DNREC SHOULD CONSI DER AN
ALTERNATI VE WH CH WOULD COWPLETELY REMOVE ALL OF THE CONTAM NANTS
AND DI SPCSE OF THEM I N A SEPARATE LANDFI LL OR APPROPRI ATE
FACILITY. TH S SAME COMMENTOR WAS CONCERNED ABQUT THE PREFERRED
ALTERNATI VE LEAVI NG CONTAM NANTS | N PLACE FOR FUTURE GENERATI ONS.

EPA RESPONSE - H GH COST AND DW NDLI NG LANDFI LL SPACE MAKES
LANDFI LLI NG OF ALL CONTAM NATED MATERI AL UNDESI RABLE WHEN

SI M LAR ENVI RONMENTAL RESULTS CAN BE ACHI EVED BY THE TECHNI QUES
DESCRI BED. HOWEVER, EPA WLL CONSI DER TOTAL REMOVAL BEFCRE

SI GNI NG THE RCD.



2. A SUGCGESTI ON WAS MADE TO CREATE A COVMMON HAZARDQUS WASTE
TREATMENT PLANT OR DI SPCSAL FACI LI TY FOR ALL OF THE SITES I N THE
DELAWARE CI TY AREA

EPA RESPONSE - DNREC ANSVWERED THAT AT TH' S TI ME, PRI VATE | NDUSTRY
HAS NOT | NDI CATED AN | NTEREST I N BUI LDI NG SUCH A PLANT.

TECHNI CAL QUESTI ONS/ CONCERNS REGARDI NG REMEDI AL ALTERNATI VES

1. ONE COMMENTCR QUESTI ONED WHETHER THERE |'S AN EXI STI NG MARKET FOR
REFI NED PVC SLUDGE.

EPA RESPONSE - FORMOSA PLASTI CS CORPCRATI ON | S CURRENTLY
RECOVERI NG PVC SLUDGE FROM THE LAGOONS ON SI TE, RATHER THAN
DI SPOSI NG THE SLUDGE AS A WASTE.

2. WHO HAS THE FI NAL SELECTI ON AUTHORI TY?

EPA RESPONSE - AFTER CONSI DERI NG ALL RELEVANT COMMVENTS, EPA WLL
DECI DE WHI CH CPTION | S MOST ENVI RONMENTALLY SOUND AND ECONOM CALLY
FEASI BLE.

3. A QUESTI ON WAS RAI SED REGARDI NG THE TI ME FRAME FOR CLEANUP AT THE SI TE.

EPA RESPONSE - FOLLOW NG THE CLOSE OF THE PUBLI C COMVENT PERI CD,
EPA WLL PREPARE A FORVAL RECORD OF DECI SI ON (RCD) | DENTI FYI NG THE
RECOMMENDED ALTERNATI VE.  SUBJECT TO THE CONDI TI ONS | N THE CONSENT
ORDER, THE RESPONSI BLE PARTIES WLL HAVE 30 DAYS TO BEG N

| MPLEMENTATI ON OF THE PREFERRED ALTERNATI VE.

4. ONE COMMENTOR ASKED WHAT WOULD BE LEFT BEHI ND AFTER THE REMEDI AL
CLEANUP | S COWPLETED.

EPA RESPONSE - UNDER THE PREFERRED ALTERNATI VE, ALL PVC SLUDGE

W LL BE EXCAVATED AND REMOVED FROM FOQUR OF THE SI X CONTAM NATI ON
SOURCES, | NCLUDI NG THE OFF- GRADE BATCH PI TS, RV POND, UNLI NED

DI TCHES AND AERATED LAGOONS. THE EXCAVATED MATERI AL WLL BE

DI RECTLY PROCESSED AND RECOVERED AS A SALEABLE FI Nl SHED PRODUCT
TO THE MAXI MUM EXTENT POSSI BLE.  NON- RECOVERABLE MATERIAL WLL BE
DIl SPOSED OF OFF-SI TE AT AN APPROVED RCRA FACI LI TY. SYNTHETIC

LI NERS WLL ALSO BE | NSTALLED. THE CLOSED BURI ED SLUDGE PI TS WLL
BE COVERED WTH A RCRA TYPE CAP, AND REVEGETATED. THE FORMER PVC
STORAGE AREA WLL BE CAPPED WTH A RCRA TYPE CAP AND REVEGETATED.

5. ANOTHER COMMENTCR QUESTI ONED WHAT WOULD BE DONE TO ALLEVI ATE
GROUNDWATER CONTAM NATI ON.

EPA RESPONSE - UNDER THE PREFERRED ALTERNATI VE, THE REMEDI AL

ACTI ON WOULD | NCLUDE | NSTALLI NG ONE LINE OF SI X VEELLS AT THE
NORTHERN EDGE OF THE CONTAM NANT PLUME, AND ANOTHER SI X VELLS AT
THE SOQUTHERN EDGE. THE COLLECTED GROUNDWATER WOULD BE REUSED | N
FORMOSA PLANT OPERATIONS.  DURI NG PERI CDS OF LOW WATER DEVAND I N
THE PLANT, THE GROUNDWATER WOULD BE TREATED | N THE EXI STI NG WASTE
WATER TREATMENT PLANT. TWD MONI TORI NG VELLS WOULD BE | NSTALLED AT
THE SOUTHERN EDGE OF THE PLUME AND AN ALTERNATE WATER SUPPLY WOULD
BE PROVI DED FCR EXI STI NG CONTAM NATED WELLS.

6. ONE COMMENTOR ASKED HOW MUCH PVC SLUDCGE WAS ESTI MATED TO BE I N
THE LAGOONS.

EPA RESPONSE - ACCORDI NG TO THE FEASI BI LI TY STUDY, THERE ARE
APPROXI MATELY 84 TONS OF PVC SLUDGE CONTAI NED I N THE LAGOONS ON
SI TE.



7. FORMOSA PLASTI CS COVPANY COMMVENTED THAT I'T WAS | N AGREEMENT W TH

EPA'S AND DNREC S CONCEPT OF EXCAVATI ON CF SLUDGES AND ENG NEERI NG
CONTROLS TO ELI M NATE FUTURE CONTAM NATI ON, HOMEVER, | T DI SAGREED
WTH EPA'S AND DNREC S REQUI REMENT FCR DI SPCSAL OF EXCAVATED
MATERI AL AS A HAZARDOUS WASTE.

EPA RESPONSE - I T IS EPA'S POLI CY THAT ALL CERCLA- DESI GNATED
HAZARDQUS SUBSTANCES BE DI SPOSED OF AT A FACI LI TY I N COVPLI ANCE
WTH ALL REQU REMENTS OF RCRA. I N FACT, THE AGENCY | NTERPRETS
CERCLA AS REQUI RING THEI R DI SPCSAL AT A RCRA FACI LI TY.

STAUFFER CHEM CAL COWPANY COMMVENTED THAT | T AGREED WTH EPA' S AND
DNREC S PREFERRED ALTERNATI VE FOR REMEDI ATI ON OF THE GROUNDWATER,
HOMNEVER | T DI SAGREED W TH EPA' S AND DNREC S REQUI REMENT THAT THE
CLOSED BURI ED SLUDGE PI TS AND THE FORMER PVC STCRAGE AREAS BE
CAPPED W TH A DOUBLE SYNTHETI C MEMBRANE COVER BECAUSE I T IS NOT
COST EFFECTI VE. | N THE ALTERNATI VE, STAUFFER COMVENTED THAT
CONSI DERATI ON SHOULD BE G VEN TO THE USE CF A SO L MEMBER HAVI NG
EQUI VALENT PERVEABI LI TY CHARACTERI STICS AS ONE OF THE TWD
SYNTHETI C MEMBRANE MEMBERS PROPGCSED.

EPA RESPONSE - EPA BELI EVES THAT THE DOUBLE SYNTHETI C MEMBRANE
COVER IS FAR MORE ENVI RONVENTALLY EFFECTI VE AND RELI ABLE THAN A
SI NGLE SYNTHETIC CAP. G VEN THI'S ADDI TI ONAL PROTECTI ON AND THE
FACT THAT EPA DOES NOT BELI EVE THAT THE COST FOR THI S ALTERNATI VE
FAR EXCEEDS THE COST OF A SINGLE SYNTHETI C COVER, EPA BELI EVES
THAT THE PREFERRED ALTERNATI VE REPRESENTS A COST- EFFECTI VE REMEDY
FOR THESE SCURCES. EPA WLL CONSIDER THE USE OF A SO L MEMBRANE
HAVI NG EQUI VALENT PERMEABI LI TY CHARACTERI STI CS AS THE SYNTHETI C
MEMBRANE PRCPCSED.

PUBLI C HEALTH ENVI RONVENTAL CONCERNS

1. A QUESTI ON WAS RAl SED CONCERNI NG HOW THE EPA AND THE DNREC CAN

JUSTI FY LEAVI NG CARCI NOGENI C MATERI ALS AT THE SI TE.

EPA RESPONSE - EPA EXPLAI NED THAT THE MAJOCR THREAT TO THE PUBLIC
EXI STS FROM M GRATI ON OF THE GROUNDWATER PLUVE TOWRD RECEPTCRS.
THE RECOVERY WELLS WLL | NTEREST AND COLLECT THE CONTAM NATED
GROUNDWATER BEFORE | T REACHES THE DOANGRADI ENT USERS. THE RCRA
CAPS AND LI NERS PRCPCSED W LL PREVENT FURTHER CONTAM NATI ON OF
THE GROUNDWATER BY STCPPI NG LEACH NG OF THESE CONTAM NANTS | NTO
THE GROUNDWATER

OTHER | SSUES

1.

2.

ONE COMMENTCOR ASKED | F THE STAUFFER CHEM CAL COVPANY HAD COMVENTED
ON THE PREFERRED REMEDI AL ALTERNATI VE.

EPA RESPONSE - YES, THE COMMENTS RECEI VED FROM THE STAUFFER
CHEM CAL COWMPANY ARE DESCRI BED I N THI' S DOCUMENT.

A QUESTI ON WAS RAI SED CONCERNI NG THE CONSENT ORDER - 1S THERE ANY
CLAUSE I N THE ORDER THAT PREVENTS FORMOSA FROM SELLING | TS LAND
HOLDI NGS, WH CH I N TURN MAY COVPROM SE THE CAP AND RECOVERY VELLS?
EPA RESPONSE - DEED RESTRI CTI ONS WOULD PREVENT TH S.

REVAI NI NG CONCERNS

| SSUES AND CONCERNS EXPRESSED DURI NG THE COMMVENT PERI CD THAT THE EPA
WAS UNABLE TO ADDRESS DURI NG REMEDI AL PLANNI NG ACTI VI TI ES | NCLUDE:



1. CONCERN WAS RAI SED ABOUT THE FI NANCI AL SECURI TY OF FORMOSA
PLASTI CS CORPCRATI ON AND THEI R ABI LI TY TO MAKE ASSURANCES THAT
THE REMEDI AL ACTI ONS WLL BE CARRI ED QUT TO COVPLETI ON AND
REPAI RED AS NECESSARY.

2. CONCERN REVAI NED OVER HOW MUCH OF THE PVC SLUDGE COULD BE
RECOVERABLE. (I T IS ESTI MATED BY FORMOSA TO BE 80-85%) .

3. THE LIABILITY OF BOTH COVPANI ES ( FORMOSA AND STAUFFER) WAS RAI SED
AS A PO NT OF CONCERN. ONE COMMENTCR RECOMMVENDED THAT THE
COVPANI ES SHOULD PCST BONDS TO ENSURE THEI R LI ABI LI TY.



ATTACHVENT A

COMMUNI TY RELATI ONS ACTI VI TI ES CONDUCTED
AT THE DELAWARE CI TY PVC SITE

A PRESS RELEASE ANNOUNCED THAT PUBLI C COMVENTS WOULD BE ACCEPTED ON
THE ADM NI STRATI VE CONSENT CRDER, MAY 1984.

A PRESS RELEASE ANNOUNCED THE EXTENSI ON OF THE COMMENT PERI CD ON THE
CONSENT ORDER, JULY 1984.

THE COVPLETI ON OF THE FEASI BI LI TY STUDY, | TS AVAILABILITY AT LOCAL
REPCSI TORI ES AND THE OPENI NG OF THE PUBLI C COMVENT PERI CD ON THE
PROPOSED CLEANUP ALTERNATI VES WERE ANNCUNCED | N A PRESS RELEASE,
JULY 1986.

A FACT SHEET | DENTI FYI NG THE PREFERRED REMEDI AL ALTERNATI VES WAS
PREPARED, AUGUST 1986.

AN | NFORVAL MEETI NG WAS HELD ON AUGUST 27, 1986 TO ANSWER QUESTI ONS
AND ACCEPT COMMENTS ON THE PRCOPCSED CLEANUP.



TABLE 1

ANALYSI S OF DELAWARE Cl TY OBSERVATI ON VELLS FOR
VCM EDC, AND TCE (1)

SAMPLES COLLECTED AUGUST 21 - AUGUST 23, 1984
SAMPLES ANALYZED AUGUST 24 - AUGUST 31, 1984

CONCENTRATI ON ( PPB)

SAMPLE VOM
ow3 ND (3)
ow5 310
OW 10 DET
ow 11 250
oW 13 ND
oW 14 ND
OW 16 ND
oW 17 210
OW 17A ND
OV 18 (2) ND
OV 19 (2) ND
oW 22 ND
oW 28 (2) ND
oW 29 (2) ND
OW 30 50
oW 31 ND
ow32 (2) ND
OW 33 ND
LONER LIM T OF 1
DETECTI ON

QA SPI KES AT 10 PPB 105%
( AVERAGE PERCENTAGE
RECOVERY FROM DUPLI CATE

ANALYSI S)

NOTES:

EDC TCE OTHER COMVPOUNDS
DET (4) ND ND
1, 600 13 ND
230 4 ONE AT 100 PPB
40 4 THREE AT 17, 000
50, AND 25 PPB
ND 4 ND
ND 9 ND
ND DET ND
3, 400 15 ONE AT 3,400 PPB
DET DET ND
ND ND ND
ND ND ND
ND ND ND
ND 15 ND
ND ND ND
1, 100 DET ND
ND 7 ND
ND ND ND
ND ND ND
1 1 10

93%

1. MODI FI ED VERSI ON OF EPA METHCD 624 ( PURCGE AND TRAP GAS
CHROVATOGRAPHY W TH FLAME | ONI ZATI ON DETECTI ON)
2. SAMPLE SPLIT WTH EPA' S CONTRACTOR, NUS

w

ND - NOT DETECTED

&

DET - DETECTED BELOWN THE LOMER LIM T CF QUANTI TATION, 3 PPB.



TABLE 2

ANALYSI S OF DELAWARE CI TY OBSERVATI ON VEELLS FOR

VCM EDC AND TCE

SAMPLES COLLECTED DECEMBER 19 -
SAMPLES ANALYZED DECEMBER 27- DECEMBER 31, 1984

SAVPLE VOM
ON 3 200
ON 3 (DUPLI CATE) 210
ON5 1, 500
ONM11 (TOP) 2, 600

(M DDLE) 2, 600

(BOTTOM) 2,500
oV 12 1, 400
ON 15 60
ON 16 ND
ON 20 ND
ow 21 ND
OWN 30 100
OoN 31 ND
OWN 32 ND
DETECTION LIM T 1

QA SPIKES AT 10 PPB AND 100 PPB  115%
( AVERAGE % RECOVERY)

NOTES:

1. MODI FI ED VERSI ON OF EPA METHCD 624 ( PURCGE AND TRAP GAS

(1)

(2)

CONCENTRATI ON ( PPB)

EDC

2,000
2,100
14, 000
31

36

31
27,000
25,000
DET

ND

ND
2,600
ND

ND

1
106%

CHROVATOGRAPHY W TH FLAME | ONI ZATI ON DETECTI ON)

2. ND - NOT DETECTED

DECEMBER 20, 1984

(3)

oo
© ~

21

~ERECEREURRN

115%

3. DET - DETECTED BELOW THE LOAER LIM T OF QUANTI TATI ON, 3 PPB.



TABLE 3
DELAWARE CI TY SO L ANALYSIS (1)
SAVMPLES COLLECTED 10/ 23/ 84
SAMPLES ANALYZED 10/29/84 - 11/02/ 84

TEST  SAMPLE  DEPTH CONCENTRATI ON ( PPM)
PITNO NO  (INCHES) DESCR PTI ON VCM EDC  TCE
TP-9 1 12 SO L AND VHI TE POADER (2) ND (3) ND  ND
TP-9 2 54 BLACKI SH RESI DUE DET (4) 27  DET
TP- 10 1 36 SO L AND VH TE POADER ND 14  DET
TP- 10 2 36 BROM VIRG N SO L ND ND  ND
TP- 10 3 84 BROM VIRG N SO L ND ND  ND
TP- 11 1 12 SO L AND VH TE POADER ND 18 20
TP- 11 2 24 BROM VIRG N SO L ND ND  ND
TP- 12 1 12 SO L AND VH TE POADER ND 22 ND
TP- 12 2 24 BROM VIRG N SO L ND ND 210
TP- 12 3 12 BROMN SOl L ND ND  ND
TP- 13 1 12 SO L AND VH TE POADER ND 14  DET
TP- 13 2 30 BROM VIRG N SO L ND ND  DET
TP- 13 3 52 BROM VIRG N SO L ND ND  ND
TP-14 1 42 FINE WH TE POADER ND 120 150
TP-14 2 32 WH TE SLI WY CLAY ND 63  DET
TP-14 3 16 WH TE POADER ND 24 ND
TP-14 4 74 BROM VIRG N SO L ND ND  ND
TP- 15 1 53 RED SO L, STRONG CDOR ND ND  ND
TP- 15 2 10 SO L AND VH TE POADER ND ND  ND
TP- 15 3 32 BROM VIRG N SO L ND ND  ND
TP- 16 1 7 SO L AND VH TE POADER ND ND  ND
TP- 16 2 49 RED SO L/ SAND ND ND  ND
TP- 17 1 4 WH TE POADER ND DET ND
TP- 17 2 48 RED SO L/ SAND ND ND  ND
TP- 18 1 12 RED SO L ND ND  ND
TP- 18 2 36 RED SO L ND ND  ND
NOTES:

1. MODI FI ED VERSI ON OF EPA METHCD 624 (DI SPERSION OF SO L IN
TETRAGLYME FOLLONED BY PURCE AND TRAP GAS CHROVATOGRAPHY W TH
FLAVE | ONI ZATI ON DETECTI QN)

2. WH TE POADER AND WH TE SLI MY CLAY HAVE BEEN | DENTI FI ED AS PVC

RESIN. AS SHOMN I N APPENDI X C, THI S MATERI AL | S TYPI CALLY

PRESENT AS A TH N LAYER APPROXI MATELY 6 TO 12 | NCHES TH CK

WTH N THE TOP 2 FEET OF THE SURFACE

ND | NDI CATES LESS THAN 4 PPM (DETECTION LIM T)

DET | NDI CATES LESS THAN 12 PPM (LOMER LIM T OF QUANTI TATION).

pw



TABLE 4
DELAWARE CI TY SO L ANALYSIS (1)
SAMPLES COLLECTED 11/ 29/ 84
SAMPLES ANALYZED 12/17/84 - 12/ 26/ 84

TEST  SAMPLE  DEPTH CONCENTRATI ON ( PPM)
PITNO NO  (INCHES) DESCR PTI ON VCM EDC  TCE
TP- 19 1 18 BROMN VI RGN SO L ND ND ND
TP- 19 2 ND ND ND
TP- 19 3 ND ND ND
TP- 19 4 ND ND ND
TP- 20 1 48 BROM SO L WTH ND (2) ND ND
TP- 20 2 TRACES OF WHI TE ND ND ND
TP- 20 3 saL ND DET (3) ND
TP- 20 4 ND ND ND
TP-21 1 48 BROM SO L, NO ND ND ND
TP-21 2 VI S| BLE POADER ND ND ND
TP-21 3 ND ND ND
TP-21 4 ND ND ND
TP- 22 1 36 BROM VIRG N SO L ND ND ND
TP- 22 2 ND ND ND
TP- 22 3 ND ND ND
TP- 22 4 ND ND ND
NOTES:

1. MODI FI ED VERSI ON OF EPA METHCD 624 (DI SPERSION OF SO L IN
TETRAGLYME FOLLONED BY PURCE AND TRAP GAS CHROVATOGRAPHY W TH
FLAVE | ONI ZATI ON DETECTI QN)

2. ND | NDI CATES LESS THAN 2 PPM (DETECTION LIM T)

3. DET | NDI CATES LESS THAN 6 PPM (LOAER LIM T OF QUANTI TATI QN) .



1

2)

3)

4)

5)

6)

7)

TABLE 6

DELAWARE CI TY PVC SI TE
RECOMMVENDED REMEDI AL ALTERNATI VES

CAPI TAL
SOURCE/ ALTERNATI VE COST( $)
OFF- GRADE BATCH PI TS $450, 000
(ALTERNATI VE #1-A-1)
RV POND $237, 000
(ALTERNATI VE #2-A-1)
UNLI NED DI TCHES $ 55, 000
(ALTERNATI VE #3-A-111)
AERATED LAGOONS $407, 000

(ALTERNATI VE #4-C- 1)

CLCSED BUR ED SLUDGE PITS  $139, 000
(ALTERNATI VE #5-C- 1)

FORMVER PVC STORAGE AREA $281, 000
(ALTERNATI VE #6-C- 1)

GROUNDWATER $335, 000
(ALTERNATI VE #7- A)

TOTAL $1, 904, 000

* AS ESTI MATED BY EPA

*

QM ($/ YR *

$5, 300

$1, 400

$1, 100

$2, 000

$1, 700

$1, 500

$30, 000

$43, 000

PRESENT

WORTH( $)

$500, 000

$250, 000

$ 65, 000

$425, 000

$155, 000

$295, 000

$590, 000

$2, 280, 000



